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FIRST CROSSINGS OF THE ENDS OF THE EARTH 


Two of the greatest achievements in the annals of exploration marked the year 
1958. They came within six months of cach other, at opposite Poles of our planet, 
First a British Commonwealth expedition lex) by Dr. (now Sir) Vivian Fuchs suc- 
ceetted In crossing the great white 2,000-mile-wide continent of Antarctica. Then the 
United States Navw's atomic submarine Vawtilus, captained by Comdr, William R. 
Anderson, blazed a sea route from Pacific to Atlantic under the ice of the Arctic 
Ocean. For the first time by land or sea the ends of the earth had been crossed by 
way of the North and South Poles, a feat heretofore accomplished only by air. 

Color-illustrated accounts of both expeditions are presented in this issue of the 
National Geographic, which over the years has published the firsthand reports of 
great polar explorers from Peary, Amundsen, and Shackleton to Byrd and Siple- 
Commander Anderson and one of his brilliant young officers, Lt, William G. Lalor, Jr.. 
write of the Newiiivs voyage and the Arctic asa trade route of the future, while 
Sir Vivian describes the crossing of the earth's most formidable continent—The Editar. 


Submarine Through the North Pole 


By LT. WILLIAM G. LALOR, JR: USN 
With photographs by Chie) Petty Officer Juha J, Krawcsvk 


“Sinety-3ix hours, Point Barrow to the 
Greenland Sea." 


SROM the slender antenna of Nowtilue, 
Two terse reports .. 


In ataccuto a’s ond deA’s, a briet, tr- 
umnphant messare flashed across oceons 
and continents: 
“Mawtiivs Ninety North.” 
Our racioman took his lind from the sesned- 
ing key. Heside him, waiting, stood the cap- 
tain, Comer. William RK. Anderson, on less 


.a scant dozen words. 
Yet, in essence, they told a complete and 
dramatic story. Vowtilwes had safely concluded 
fo Vvovore without precedent, one that, within 
hours, would be beadtined wrownd the world. 

It was the morning of Awust 5, 19355. On 


than a minute high-pitched! signals of acknowl- 
ediiment came winging back from United 
States Navy radio operitirsin Japan, Howanil, 
an England. 

“Send the other one now, Thomas.” 

Qut into the Atetic air crackled o second 
message, again for relay to Adm, Arleigh A. 
Burke, Chief of Naval Operations: 


the surface and busking in unaccustomed 
sunlight. we cruised south in calm waters be- 
tween Greenland and Spitsbergen, To north 
and west we could see the stark outlines of 
our conquered adversary, the ice pack of the 
Arctic. 

Qur nuclesr-powered submarine had spel 
1,839 nautical miles beneath that treacherous 
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Submarine Through the Nerth Pole j 


mass, completing in four dys the first sul- 
inerged voyage across the Arctic Ocean, En 
rotite she hac become the first ship in histary 
to reach 90° perth jJatitude—the North Pole 
(mui. puge &). 

A. holiday mood prevailed throvghout the 
ship. The jukebox blared its usual fare of 


everything from “Purple People Eater’ to 


Hawaiian melodies, Hut, despite joking re- 
marks and the noise of our record plaver, | 
suspected that many men, like myself, were 
offering silent prayers of thanksgiving for our 
swift amd trouble-free journey. 

Nawtitua, while pioneering a new Northwest 
Passage, hod curried }l6 men in comfort that 
would hove astounded the oak-tough individ: 
valists of past Arctic exploration, 
trip had not been without frustration and 
drama. Indeed, we had started our cruise 
fecling like consplraters in a mystery novel. 

| heen a personal log when we backed 
away from the pier at Pearl Harbor in the 
Hawaiian Islands. The first entry rends: 


July 22—8 pm. fn spite of the hour, 
about 200 people are on the duck to see us 
of, Among them is Rear Admin) Grenfell, 
Commander Submarine Force, Pacitic Pleet, 
one of the few here who know we are 
hownd north, The best few dave hive heen 
very frustrating An elosive fault ti our 
ill-importint master gyrocompass has kept 
us at the deck since Sunday on a two-hour 
reattiness, [t's pretty hard tu enjoy Hawaii 
His watt, and We are anxious to be of, 

Report’ from planes: scouting ice above 
Bering Strait pre encouraging. ‘Looks like 
the tee is moving farther north each day. 


Nautilus sped cut the chanel cand turned to 
round Oahu (sland. (nq deck seamen painted! 
out the telltale white number, $71, on our 
tiles. Our orders: Remain undetecter! ane 


Vet the 


conceal your identity until the trip is cam- 
pleted) and an announcement mide, 

As far asthe world and our families knew. 
we were mtking a long underwater endurance 
cruise to Panama. My wife Sally bud fisted 


‘shopping items for me to pick up in Coldn, 
ani] the captain and executive cfhicer, ft. 
Comdr. Frank M. Adams. had accepted dinner 


dates with friends in the Canal Zone. 

The reason for veiling our true mission 
was simple, The Navy had taken on a unieue, 
exacting job: We imust show we could do it 
before we talked about it. Moreever, aur 
erew knew from fueful experience that had 
luck might tum us back, 


Barlier Tries End in Defenot 
From the deepwater Atlantic aide, we had 


made three probes beneath the Arctic jee jn 


Angiuat, 1937, On one of them we reached 
within [80 miles of the Pole, only to heat a 
reluctant retreat when an electric power fail- 
ure shut down our master pyrocompass, 

Th June, 1958, we explored from the Pacific 
side, ao far more difficult point. of pecess: 
Layers af thick ice jain up in the narrow 
bottleneck between Siberia and Alusky. Buon- 
hing benenth that solid <hrowd is tricky, for 
water depths in the Chukchi Sea. lying. he- 
tween Bering Strait and the deep Arctic 
Ocean, ayeruge only 120 feet, 

Nautilus, in June, bad turned back after 
almost smashing Inte « deep floe—but more 
about that later, 

Now we hopefully faced a mew wesault on 
the Arctic. ‘The diving alarm sounded twice. 
With a rush of air escaping from ballast 
links, the <bip tilted gently down, We were 
clear of Pearl Harbor and its shipping as we 
Sliced into the depths and checked for pridsi- 
ble leaks in the thousands of valves ane 


A Sleek Gray Shark Beneath Arctic lee, Nautilus Heads for the North Pole 


Hardly a century after Jules Verne’s Captain Neto took ithe tethonal submarine 
Neutilis under the Antarctic ice, history's first transpolar vovage became reality with 
the crossing of the Arctic by another Newtilie, the world’s first atomic submarine, 

[n this cod’s-rve view, a luminescent wake betrays the motion af the ship as 


shallow water in the Chukchi Sea forces her close to the surface. 


‘The ice,” eave 


skipper Anderson, “oaks lke the Inside of a fish bow! that hasnt been cleaned for 


three Vere.” 


Sunlight filtering theoueh open leids weaves a web of soft green. 


Little disturbs the vessel's smooth contours anve the lofty “eai]* that houses antennas 
ani! periscopes, the bulees of sound equipment, and two stubby fins, Torpedo ports 
igeest winks: sonar panels on the bow probe ahead for inverted (ce peaks that 
extend downward as much as:35 feet, Twelwe-inch tomcods share the jey Arctic waters. 

This porting of Newtifis under the lve pack's dark und) jagged curtain was done for 
the Natron at Grocearine Macarie by the ndted marine artist Hervey Garrett Smith, 
who patited the Moyfewer /f for the November, 1957, issue. 
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fittings Crammed inte the 27-foot-diameter hull 
of Veweilies. 

We were in our natural element, Pown 
below, the water is always calm, Storms, sea- 
sickness, or fop never interfere. ‘There was 
practically no vibration to disturh my pen, 
though we moved at more than 70 knots, 

Temperature aboard Nautilus is 72°, winter 
and summer, Arctic Ocean or the | ‘aHbbean., 
She carries tons of air conditioning. The 
humidity remains olwavs below 50 percent 

Now, 98 we cruised northward, automatic 
devices kept our blunt bow on course and our 
hull at-exacthy $00 feet. ‘Teams began a care- 
ful final inspection of the ship for fire haz- 
ards—scrious on any submarine, of course, 
hut doubly so under ice. where finding a hole 
big enough in which to.surface or raise our air 


intake snorkel to clear smoke might be hard. 


Ajreraft Scout the Arotic Ice 


We traveled deep most of the next day, 
July 23, before coming op near the surface to 
copy radio trafic. Low-frequency waves from 
powerful Navy shore stations penetrate water, 
but not down to 300 feet. We received 
unother message about ice conclitiqns, 

Early in July Lt. Shepherd M. Jenks, our 
navigator, had flown to Alaska to set um ice- 
reconnaissance flicht« to Point Barrow and 
west along the pack boundary. Our naval 
aviator frientls didn't know whom they were 
helping. ‘Their latest relayed report said the 
ice still receded, although the Alnskan shore 
just west of Point Barrew was clottered. 

The next night our daily paper, whimsically 
rated the Paneme-Arcdiv-Pearl-Arctic Siuitie 
Beat News, Teatured Engineman 1/c Harry 
D. Hedin's eight-pound baby girl—number 
three. The radio had told Hecin of her birth. 

In the crew's mess T watched Te iewten- 
ant Wore Shirts, Friends at the movie ex- 
change in Pearl had been Kind to w—48 
movies an board. Fifty men lounged in our 
snacious—by submarine standards—recrea- 
lion center, with its hi-f. tape recorder, li- 
brary, and magazine racks (pate 15), 

July 25—We are moving along af 4 
very fast clip for the Aleutians, now only 
400 mile away. Evervthing is working 
«monthly. Even our bulky moster compass 
mriorms perfectly, and the proptlsion 
plant purrs bike a fine watch. 


T had turned over the job’ of navigator to 
Shen Jenks in January: since then | had been 
in charge of propulsion-plant machinery: tur- 


hines, condensers, pumps. piping, valves. steam 
system, and the mechanical components: of 
the reactor plant. After three and a half 
yeas of operation, our nuclear power plant 
stil] seemed a marvel, It had propelled 
Nuwtilus more than 120.000 miles. 

In the reactor compartment upper level, 
shielded from the lower level by a deck covered 
with lead and polyethylene, we cinnot even 
hear the sealed pumps. “They move primary 
water ina closed loop throuch the reactor and 
two heat exchangers. The primary water 
picks up the heat of controlled nuclear fission 
and transfers it to unpressurigerd seconclary 
water, which boils into steam, Pipes camry 
the steam to two turbines driving nine-foot 
propellers and to four lurbegenerators, These 
generators furnish electricity for lights, mo- 
tors, cooking—everything, in fact.* 

A four-hourly report comes to the conning 
officer an! the enginedr officer from our ship's 
doctor, Comdr. Richard F, Dobbins: “Oxygen 
20.3 percent, carbon dioxide | percent, carbon 
monoxide 10-20 parts per million,” 

This tells us that our sealed atmosphere is 
healthful—almost as wwal as the air «utside. 
Oxvgen is kept at a uniform level by “bleed- 
ing” it inte the ship from bottled stowage m 
tanks around the hull. Machines called 
burners and scrubbers hold carbon monoxide 
aml carbon closxide at very low levels. 

To keep any possible radiouctivity mm the 
ship at a minimum, Dr. Dobbins bas stored 
wll raciumedialed wrist watches in -a sealed 
can. Each day a voice solemnly intones over 
the speaker, “Now Doctor Dobbins, wine all 
watches in your care.” 

Juiv 26—We ure apppranching the Alcu- 
tion land chain. At 3 pom, we crossed the 
Meuvtion Trench, o 30-mile-wide 25 00- 
foot foredeep running cast and west porallel 
tt the Alrutions for almost 1,000 miles, 
We're oble to check our latitude very closely 
bey Fathometer. 


The Fathometer, a sonar device, measures 
distance to the bottom hy computing the time 
required for a sound signal, moving at 4,800 
feet per second, te travel from ship to ocean 
floor und back. Since the trench had been 
accurately charted, its recognition on the 
Fathometer contirmed our position, 

Nowtifus also now carrie! half.a dozen echo 
sounders topside. They would show distance 

* See “Vor anal the Obedient Atom.” by Allan C. 


Fisher, Jr. Nawtoxa, Geoinaenn MAcuuwe, Sip. 
tember, 1758. 
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Submarines Shrink Shipping Lanes 
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Nowtites Reeorded Water Depths and 
to the ice above by sending signals straiht up, 


In addition, a television camera would tye 
the ice and relay to our moniter screens pic- 
tires of ice formations scudding by like 
clouds, This battery of vital gear was thie: 
special charge of Dr. Waldo K. Lyon, dis- 
Uinguished Navy scientist. ive “eenert, ariel 
veteran of 13 Arctic expeditions: 

By 9 pom. on the 26th we were between 
Herbert and Yurnaska Islands in a piass little 
used by other ships. The periscope confirmed 
our position; we slipped through into the 
Bering Sea and returned! to high speed. 

In the wardroom a proup of officers pre- 
pared to give promotion examingtions to some 
of the enlisted men, They would do well, as 
always. We hove had 55 men advanced to 
officer status in 345 years. 

July 27—Shll in deep water just north 
of the AlecHans, The Pribilof Glands, with 
their huge seal fieberies, Ire well to the mest 

8 Finally nt 4 pon, we ore forced to alow 


wa Panama Canal 
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| Barrow Submarine Canyon opened age 


_ _ beneath the ice pack. The canyon drops 
“~abruptly 3,700 feet fram the shalown 

. . wateroorth of Aigeka and ntap, 

i western end of the Trans - “C 


lee Thicknesses Across the Forbidding Arctic, 


hw... dime ip from 300 feet to 150 
feet. Sumilings continuously now instead 
of every 15 minulea We've crossed) the 
TOD-fithin mark and the deepwater honey- 
hit & over 


Our North Pole celebration committee, 


headed by Capt. Jack L. Kinsey, a medical 
observer from the Navy's Polaris submarine 


Hisile program, met behind closed coors 
Meanwhile, many men spent their spare time 
working on two contests, ane for design of a 
ship's flag to cominemorate the crossing, ane 
another for 20 appropriate name to give those 
who made the transpolar voyare. Some of the 
Interest in these contests may not have been 
entirely due to the celehrathon; the priaes were 
three days of liberty in Europe, 

At 29730 p.m on the 27th; the qiuarter- 
Taster awakened! me ont banded me a pair 
of red gowgles. Time for my watch again. As 
conning officer, | had to wear the goggles until 
I hod a cup of coffee and went back to the 






Nautilus reached 
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Opening o Submerged Northwest Passage for the Atomic Cargo Fleets of the Future 


darkened! attack center. We keep the cetiter 
lighted only by red lights between sunset and 
sunrise, so that our eves are always odapted 
lor night vision should we have te come wp 
duming cirkness and use the periscope. 

Down the liddér in control, the diving of- 
fteer reported to me that depth and course 
held well, the compasses checked with each 
other, and the sounding showed 300 feet. | 
relieved the watch ancl made another careful 
check of positions plotted on the chart. 

While doing so, 1 reflected on the navigcn- 
tional complications we would face when we 
wete under the ice pack. Beneath that mas- 
sive canopy we could mot contiirm our position 
by observational fixes or by radar. Success 
or failure would hinge upon how well we osed 
five sensitive navigational aids. 

Nantes curried two mapnetic compasses. 
Errors would creep inte their readings, of 
course, for this type of compass is not wholly 
relinble so near the North Magnetic Pole, It 


tends to wariler and finally, of the Mugnetic 
Pole itself, to spin erratically, 

We also had on board two fine gvrocom- 
passes, one of them the muster, Vow cain 
point a gyrocompass at north and it will cling 
there, provided you compensate periodically 
for changes inthe speed of the earth's rota- 
tion, This speed lessens as you journey north. 

Ghur ace in the hole, however, was an amaz- 
ing instrument called an inertial mavigator, an 
nid we hurl lacked in 1957. Its stable plat- 
form poarnts always at ¢arth’s center. Two 
instruments on the platiorm sense changes in 
acceleration, and hence chanwes in direction 
and speed, somewhat as a blintolded person 
In a Car tin interpret movement by sensing 
how tis body reacts agomst the seat ps the 
car speeds up. brakes, or turns. 

A computer tecords the machine's signals 
and disforge: information for us. In effect, 
this brainy navigator shows where it is by 
remembering where it has been. 
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S170 a.m. Sounding 130 Feet. 

T had slowed Nawitins to 1D Knots, | She 
measures 50 feet from keel to the top of her 
“sail.” the streamlined tower housing peri- 
scopes and artenmis: Therefore, at this 
shallow depth, we hac only 80 feet of water 
for maneuvering. 

Later, jest before turning in, T commented 
to Doc Lyon how guiet the ship had become 
at 10 knots He had noticed it, too, There 
was absolutely no vibration or sense of mo- 
tion, no sound of water rushing by along the 
hull. T felt suspended, as one might in space. 

fuly 20—By f am. we were well into 

Bering Strait.  Visibiliie whe very poor, 

bit we got a quick radar pesition fram the 

Diomeites and Fairway, 

Our radar iix also had given ws a good 
check on the inertial navigator. Tt was per 
lorminy Uke oa chomplon—testimony to the 
hard work of Tom Curtis and Georve Bristow. 
These two-gifted engineers had been nasigned 
to us by Notth American Aviation, Inc., 
lailders of the inertial evstem, [ts mechanism 
was desiznel to euide the Navaho missile on 
i three-hour 1.500-knot flight. hut we hod had 
it working mow for weeks in a submarine 

At 6:25 a.m, on the 29th, everyone on board 
became Bluenoses again as we crossed! lati- 
tude 66°33" N.—the Arctic Circle. We were 
making cowl) proeress. Our spirits rose when, 
later that day in the Chukchi Sea, we safely 
passer! the point of our near disaster of the 
previous | une. 

With the exception of the captain himself, 
perhaps | had more reason than the others 
to recat) vividly that harrowing ordeal. T hail 
been the conning officer, responsible for the 
sale maneuvering of the ship, At that time 
the Chukchi ite stretched farther south, and 
Nirtiivs bad ducked beneath the pack. 

The Fathometer showed only 160 feet. of 
water. Yet it seemed unlikely that. the con- 
gealer! mass overhead would reach down to us. 
Instruments tracing the ice contour revealed 
underwater ridues averaging cnly 10 feet deep. 

But semur soon picked op deep ice saben. 
With much inner apprehension, | watched the 
ink recorder draw the profile ef a jagver 
tongue 62 feet down, a depth we had never 
lefore experienced. It cleared our sail by 
eight feet. Quickly | slowed the ship and 
called Commander Anderson. 

Without hesitation, be ardered me to turn 
around and ease down to 140 feet. only 20 
feet off the bottom. wVewtilis was still in ber 


turn when sonar reported a massive ice ridge 
stretching more than two miles across our 
path. Tt could not be dodged. Instinctively, 
While staring hypnotically at the swooping 
pen of the recorder, we ducked cur heads. 
The ridge cleared us by a nvere five feet: 
its depth: an incredible 435 feet. As Com- 
mander Anderson remarked to me later, 
"God's hand was on my shoulder when 1 said 
make your depth 140 feet instead of 130 feet.” 
lee has the consistency of a poor grade of 
concrete, and the ridge woul have damaged 
our sail aewerely, There had been no sense 
in continuing, for 300 miles of shallow water 
lav ahead. We had set course for Hawaii, 
But now, late in Jub, that incident was 
only a haunting memory, Again we dared the 
Arctic, and we sailed a lucky ship. 
July 304 am. Al periscope depth, 15 
knots, wisihilitw poor to fair. 


When -T took over the watch from Paul 
Early, be pointed out our titst ice of the trip 
through the periscope. It was a lone floe, 
nbout 100 yurds long, which we easily dodged. 
lt looked like a beautiful sailing ship moving 
majestically by, reflecting « rainbow of colors. 

An hour later I sighted « twe-fout trans- 
pirent chink of ice ahead. In a few minutes, 
scores of these pesky blocks surrounded us, 
amd the captain reluctantly decided to surface 
and get a better look at the situation. 


Pack im sitht ta the west. One tee cube 
on deck recovered ang preserved! in the 
freeze wee. 


Nearly a month Inter, In New Vork, we 
presented that chunk a= @ souvenir to Rear 
Adm. (now Vice Adm.) Hyman G. Rickover, 
whose ingenuity and tireless drive had been 
so largely responsible for construction af Vaw- 
files, world's first atomic 4ubmarine (page 19). 

Crusing slowly south, we began a disheart- 
ening routine that held for the next 24 hours. 
Since tte Inemed to the weet and the seq that 
way owas shallow, we turned exst and then 
north again, hoping that the pack boundary 
would be closer to deep water along the new 
approach. Our object was to reach at least 
300 feet of ice-Tree water before diving, 

My log shows the way it went: 


July 30—3 tom. Clear of ice... 2 aot. 
Turned north after muinning enst 15 mules. 
Visibility. changing from 10 miles to 300 
vards ‘Complete overcast ...1:270 jem 
Pack edge at 72°24" NO (ose but ne cigar 
.--6 pm. Five miles forther vost. Pack 
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12 pm. Fifteen miles 
Pack in-steht alll along 


edwe at 72° 05".. 
more ta the east, 
lo the west... 
July 31—) pom. Tiered on our radar 
arid picked! ap fee aleadl at absrut 30 moilies, 
We may make it. ‘Visibilitv and aperd 


vatiohlt Captain up almost continuously 
now, Going to catch cold on the brides. 


Tt's between 35° ond 45" hut mw. Sen is 
fiat calm, Many walruscs in sight... 
Jam. 72°45 8. 169° W. End of the 
line. Solid ice to weet and north, aleo 15 
miles to the east, Moved into pack but 
deepest water only 180 fee We couldn't 
triake it this way, At 4 aan. the captain 
ondere:| course set for Point Barrew, 


Now we would try to find a deepwater lead 
by meving in toward the Alnskun shore. 

Quartermaster Richard Williamson came up 
on the bridge ind tock o long look at the 
dirty, heavily ridleed ice. 

“Do you mean tu say that men ever tan doz 
sleds over that? Some of those ridges are 
30 feet high,” he said. 

1, ton, wondered how they did it. We owed 
ao preat deal to those men—FPeary, Nansen, 
Sverdrup, and many others, Without the in- 
formation they obtained so heroically, Vew- 
ties would not be venturing into the Arctic. 

At 4:37 acm. on Aggust 1, we cruised north 
of Point Barrow, invisible just over the bhori- 
zon. The Fathometer, whose moving an hai 
heen monotonously showing 160 to 140) feet 
af water, now suddenly indicated 420 feet, 
There was jubilation in the voice of Chief of 
the Watch John J. Kraweavk as he called the 
bridge on the intercom. We were there—in a 
tongue of the deep Barrow Submarine Canyon, 
which should lead us north to the even deeper 
Arctic Qeean, This tongue had been clis- 
covered previously by icebreakers. 

The cuptam, in the attack center, spoke to 
Lt. Robert Kassel on the bridge. “When you 
are ready, clear the bridge and submerge.” 

The diving alarm honked twice: in animate 
Nautilus slipped beneath the sea. The ship 
eased down to. 200 feet, 300. then deeper. as 
we followed the ever-deepening bottom. Here- 
after we would be measuring depth of water 
in hundreds af fathoms rather than feet. 

The captain, exec, 7 
plot cur position with extreme care. 
passes are watched constantly, checked. one 
against the other. The inertial navigator, 
with sleepless Tom Curtis watching it like a 
worried mother, clicks cheerfully, Our major 
problem now: navigation. 


navigutor, pnd others 
(om 


Men on witch—those by the shiny stainless- 
steel reactor cylinder, those carefully check- 
Ing temperatures near the homming turbines, 
and the men in the control center—lo exactly 
what they do any time at sea. Their job is 
the same, surfaced, sulmmoerged. under lee, or 
In clear water: answer the bell. Telegraphs 
feat! “Abheal Full’ now, and they won't 
change for four days, 

Our undersea. “ears,” the echo sountlers, 
vive out a cacophony ai sounds, From the 
control room T can hear one instrument 
bouncing signals off ice or open water above 
us. Tt chirps when un echo returns from open 

ater but sounds a dull thud when the echo 
teturns from ice. T can also hear a Fathom- 
eter sounding the bottom, and the lyw- 
mounted sonar probing ahead for submerged 
mountain peaks or ice in our path. 


By 4:40 p.m. we had mached 74° N. 
with things looking good, Wert up slightly 
to blow sanitary tanks and eject gorboge. 
When we tank] back dewn the copiain 
watched Ube loo seuin for a while. We went 
to 270 knots, one degree of latitude every 
three hours, 


The ice seemed meaner to ws than it did in 
1957, much more cough amd jagged. Dr. Lyon 
thought it was because his equipment was 
better, more sensitive than before. 

Watching the ice trace coming from our 
sonic recorder, 1 felt glad for Sir Hubert 
Wilkins’s sake that his old) submarine, olsoe 
nomed the Newtiivs, did not get under the 
ice pack in 1931. A stern-plane failure balked 
the attempt. He was certainly ahead in his 
idea of using a sub under the Arctic ice, but 
the runners he was going to use to slide along 
wieder the floes would Just not have worked, 
Too many ridges! Moreover, only an atomic 
sub, its propulsion plant independent of the 
atmosphere, could traverse the Pole safely. 

August 2—At Lat. 76°22") soundinics 
went from abou! 2,000 fathoms ta 00 
fathoms very abruptly, We were crossing 
8 Y.000-foot sufmerced mountain renee, un- 
charted and unknown, This feature con- 
Hrwed for 70 moles, when the soundings 
just as abruptly smoothed out again, about 
2,000 fathoms. ... 

S0° .—600 miles from the Pole, and 
1.200 miles from the ice edge in the At 
lantic. Jet post nian we shifted our master 
compast to 4 high latitude mode. Every. 
thine checks perfectly... 


Big news! Lt Wes Harvey announced the 
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polar fageas icing (page 10). Ship's camera- 
men set wy towdlights: another onup pre- 
pared a tape recorder. 

| sat with the captain in the wardroom as 
he signed letters and put the firishine touches 
on those to the President and to the -ship's 
spunstir, Mis. Eleenhiwer. Frank Adame 
came in, 

“Two miles to go, captain.” The jukehox 
wits burned off, and the captam spoke brieily 
nnd movindly over the intercom: 

“With contingedgood fortune, Vaatius will 
soon accemplish two goals long sought by 
those who sail the sens. 

“First, the opening of o route for rapid 
voyuimes belween the great Tacitic und Atlantic 
(iceans. 

“Second, the attainment of the North Pole 
hv shin, 

“Thus our remarkable ship has been blessed 
with her greatest opportunity—the discovery 
of the only truly practicable Northwest Ias- 
faye. On this historic Sureloy, August 3, 
1958, let os affer our thanks to Him who has 
blessed us with this opportunity and who hes 
guided us so truly..." 





Hiuonset-lepe huts of meaited canvas shel) eres 
the 29 Aire boree mon and civilian ‘scientists of 
AJohu. Lrifting ane to three miles a day on their 


We observed a moment of silent prayer 
As \anttins approuched the Pole, the captain 
heran wf counldiawn; “A fi a 
1 ..2 Mark! Aupust 3, 1958, Time, 2315 
(U5 pom) Eastern Daylight Saving Time 
For the United States and the United States 
Navy, the North Pole,” 

A dream had become reality. We had 
arrived. Sourcing, 13.410 feet, o lot of water. 

AS we waiched in ive, Our Zyrocompuisses 
swung. finally to point back. te where we had 
been, ‘Tom Curtis was manipulating his slide 
rule beside the inertial navigator, I asker 
how close we lui come to the exact Pole. 

"We pierced it. Bill 

In the crew's mess, Electrician's Mate 1,‘ 
James K. Sordelet came forward, and the cap- 
tain swore him in for another «is years in the 
Navy, the first man to r-enlist ot the Pole 
Eleven others received the captain's conerat- 
Wlations tor completing their qualification in 
nuclear submarines. Behind them was up to 
a year of making drawings, checking pipes. 
ewitches, valves—evervthing m our 3/0-foot- 
lon ship. 
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Atomic cargo submarines may someday ply 
the tce-roofed depths oj the poter ocean 


The Arctic as a Sea Route of the Future 


By COMDR. WILLIAM BR. ANDERSON, USN 


Coptuin. LD. 8S: S&. Muti 


1 ATAS'S last unknown sea, the ice- learned about the new techniques of polar 
MI mantle) Arctic Ocean, has yielded navigation and in-ice maneuvering and <ur- 
to the Atomic Age. Acrees the top facing. 
of the world, blazed by thousands of insttu- The think vovave of Vantilwe was the 
ment ceadings, lies a maritime highway of  history-nnking rapid shot directly across the 
tomorrow—strategic, commercially promising, Arctic via the North Pole. The univ direct, 
and, | am convinced, safe. fast Northwest Passage had been opened. 
For centuries the Arcti¢ Ocean has remained Hoth Vewtites and Stare sounded the Arctic 
wimost as unmapped as the far side of the depths along their courses and measured sulin- 
moon. Even less than six months ogo, the ity. temperntures, and ice thicknesses, viving 
concept of a submerged shipping route through valuahle clues ta the novements of water in 
the Aretic might have been dismissed as science the Arctic Basin. Vowtilws alone compiled 
hetion. more than 11,000 indivithial seomedines, 
Today it is a distinet possibility. In four We found that this is a very deep ocean. 
nuclear submarine cruises—three by Vewtiles; with deep approaches from the Atlantic de. 
unt by Saate—that ocean has heen sounded shallower avenues in from the Pucitie: side. 
out, ie and bottom, to such an extent that Though it was disconcerting at times to find 
we can now say that a new transocean route variances af more than a mile between esti- 
has heen opened between Pacific and Atlantic. moted and actual depths of the sea, the basic 
a | . features of the Arctic Hosin were confirmed. 
Submarmes Chart the Artie Depths Tt will tke qur chief scientist; Dr. Waldo 
My shipmate, Bill Lalor, describes on the &+ Lyon, months to analyee the ice data re- 
preceding pages the now-historic 1998 voyawe Cerded on bur crossitie—he brought hack hw 
of Nautilus. | was privileced to lead the crew  unkfuls of it—hut T am sure that polur ice 
of that superb atomic submarine in attaining ®*Pefts ore due for some real surprises, 
her “first: a west-to-cast crossimy of the The record showed two things: One, that 
Arctic via the North Pole, August 14, 1958, the under-ice profile is fantastically rugeed, 
One week later the nuclear-powered Skate {4 More so than anyone ever thought; and 
appended a highly significant chapter to our  '. that there is, stating it plainly, alot more 
own tale of exploration. On August 11, cap. ® 4p there than anyone has suspected. 
tained by Comdr. James F. Calvert, she 


lee No Bar to Atomic Sub 
become the second vessel in history to reach : : 


the Mole, entering and departing the Arctic This ice may forever bar the routine transit 
Qeean by the Atlantic side- of surface ships. But it will not deny the 


Skate “surface ad several times in open Jeads Arctic Ocean to submarines—provided thev 
in the ice pack, once within 40 miles of the are nuclear powerel. 
Pole, and another time directly in front of the Conventional subs, cruising submerged on 
manned TOY Drifting Station Alpha ona huge battery power, possess limited endurance. 
ice floe (pages 12-13 and 16). Whilecat the They must surface frequently or raise nir- 
North Pole itself, she made a complete circle intake tubes, in order to fire up their bie 
around it, and hence “around the world,” in diesel engines and recharge batteries.* No 
only 30 minutes of maneuvering. such necessity haunts the atomic sub. “Her 

The first two voyuges of Niwtiiwe beneath power plant doés not require oxvzen, and o 
the Arctic ice, in August, 1957, and June, built-in atmosphere sustains the crew com- 
958, consisted of a series of tentative probes  fortably on Jong underwater cruises. 
from the Atlantic and the Pacifie, During =e 
these preliminary excursions much scientific aus C Fisher, Ie. Natioaar’ Goickurnine Mage 
data was collected and many lessons were cine, November. 1922. 
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miven thot same 
copabilitvy, would shave great distances. from 
For example, the 
urace toute fram Tokyo ta London totals 
11 200 nautical miles: 


Commercul salmorines. 


many of todaw's sea lones 


hy the polar passage 
the distance shrinks to 6,500. Similurly, a 
vessel botnd trom Seattle to Oslo logs 9.300 
miles, but an Arctic sub would travel only 
P1000 timp, page 4) 

Sol tao be overlooked is the acdvantare a 
coro submarine weld enjoy in wortinie. It 
would fe for oles vyulneruble ta attack than 
Oo suriace vessel, 


Cardio Subs on Drawing Board 


Que Federal Maritime Administration is 
keenly awnire of these possibilities. Recently 
it contracted with Electric Boat Division of 
General Livnannes Corporation, builder of 
Vouwllus antl Afafe, Tor a study of possible 
nucherpowere! submarine tinlers Linder 
consideration are proposals for shins of 70,000 
to 40,000 tons carrying capacity—all much 
larger than A cafes (diagram below) 
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that ai 
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at hivh 


have 
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etichies lone 
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id The National Geographic Magazine 


epee] that a surface vessel. The Maritime 
Adininistration beliewes o 40-knot submarine 
tanker ts a “possibility,” To attain that speed 
the sub wile require far less power than 
would its suriace counterpart. 

Moreover, I do not know of any practical 
such submarines. The 
Japanese have announced that they are stucly- 
ing a (00,000-toy design 

No one cin «ay with surety when com- 
mutrcial ships will ply the Arctic 


limit te the <ize of 


That dav 
will come, tot, in the meantime, further ex 
plorotion is needed. More trips must be mace 
at all seasons to determine yarving ice conc 
tins, as well as the best possible routes, 

It seers surprising. but the Aretic Ocean 
th nerotiole m the dead of 
winter than in spring or summer. Lieutenant 
Lalir describes the difficulty we experienced 
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lat summer cielering ice in the shallow-water 
approaches off Alaska_ 

In the eastern approiuches we found the 
pear pack ice pure white and reasonably pre 
chictable, 


In the western approaches, hiwever 
during the summer montha il can be quite 
black, dirty, irregular, rugged. 
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ino Pool af Oil 


Planet twine dawn for 
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mimstrition ie Blecthnc 
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% Retractable antennas, radar and radio 
& Retractabie ventilation mast 
2 Cargo-pumping thore connections 

L Navigating sonar 10. Officers’ quarters 

2 Trim tank LL. Contro] room 

3. Variable cargo tank 12 Crew's quarters 

4 Access and eicape tromks 13. Engine room 

5. Main cargo and ballast tanks 4, Rudder 

6. Periscope 15. Diving plane 
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Scemimgiy wedged in the ice, Sfate surfaces inom open lea behind 4 steep pressure 


ndge toriss (he toce of thr 
Peach Gelents of 40 feel | fai 
weother. oral fee Aiteetilay. hy cmt] VETE=th 


This is not sea ice at oll. in the classic sense, 
Kut coastal ict from Siberia, Alaska. anil 
northern Canada, ice that broke away in the 
late spring thaws wand drifted! out to sea, In 
shallow water jt can cause trouble, Fat by 
winter it Wil hove wasted away and been 
replaced by new, relatively thin sea ice. 

Point Borrow. Alaska. northernmost town 
in the United Stites, may one day grow beyonal 
recognition as an important base for Moule 
bound sulmirines, Off the community Tes 
the Borrow Submarine Canvon, oa deepwater 
slot leading into the Arctic Basin irom the 
Chukehi Sea. Vieewivus ron that slot, ani 
others will follow 





Eves for Harards of the Deep 


One of the most touching letters [ receiver 
atier our pioneering trip came trom a wounded 
British veteran. Totally thind, be commented: 
“T Boave some small idea of few vour lone 
trip in the unknown must have felt," 

Yet, though traveling benesth ¢bermal ice, 
we by no means lacked eves. Fine novigational 
nids saw many things, and commercial sub- 
tmarines mist be similarly equipped if they 
are ty succeed. 
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ie peek, 


snow and ace gale up im endless stretches 
sutinced) pune tintets te father informotnon atwiut 
renained sulmerted the full four davs 


Qur nuclear power plant has always per- 
forme with steadiast efficiency, With such a 
fant as that on Vigweiies, Tam sure that my 
crew will volunteer to go anywhere, 

Many times have | said that no better ship 
than A\aitive ever sailed. anid certainly na 
captain ever pul to see with finer officers wo 
crew. 

The reception that the world gave pews af 


Vautiius'’s feat proved overwhelming and 
humitineg, Honors and mecsages Tron the 
vreat showered wpon us. But the crew 


marveled most at the thousunds of letters we 
received from private citizens of practically 
every country in the Free World 

Some pereons commented upon the olywiows 
militury. slenificance of the vivoge, Moat, 
however, pegarced it in a. tentler and more 
perceptive manner: a2 a triumph of human 
ingenuity and human spirit, one in which men 
aml women of all nations could take preat 
perveler, 

Perhaps; like myself, many thought of the 
yovare of Nawitfes mot as an end but as a 
heginning—a presage of the remarkable bene- 
fits dite mankind from the peaceful uses of 
atomic power. 


Commomoralth oxplorers congucr the last untraversed continent! 
mia distory-mahing trek from sea to sea ucross the South Pale 


The Crossing of Antarctica 


By SIR VIVIAN FUCHS 
Lender of the Brith Commonwealth Trans-Antarctic Expedition * 


With Photographs by George Linee and Other Expedition Menibers 


LS if determined to break our will at ihe 
hut, Antarctica threw some of her 


worst pitfalls in our way at the very 
start of our two-thousand-mile journey across 
the continent. 

Before our clanking, roaring caravan of six 
tracked! vehicles hod traveled 30 miles, we 
found ourselves in 9 maze of crevasses that 
could not. bave been more diabolical if they 
hod been traps deliberately set. 

Son 300 niles south of our starting point— 
Shackleton Base on un arm of the Weddell 
Sei—lay our first objective. South Ice, the 
dilvance base we had established by air at 
4430 feet on the great polar ice sheet. 


Spring Thaws Set Death Traps 


Even though we had just spent more than a 
month in painfully pioneering an. evertand 
route, the sun meanwhile had seriously weak- 
ened the crevasse brodyes, and often danger 
lurked where before we had passed in safety. 


“It remimis me of driving -a tank over a 


mine field’ Dawid Pratt had said during the 
reconnaissance, “except that in this case yout 
are waiting for something to go dowel" 

We did not hove long to wait. On the 
second day out, a snow bridge fell away 
beneath the Sna("at we called Rock ‘n Roll, 
leaving David Stratton ane myself suspended 
in mid-air aver.an impressive chasm (page 24) 

Pevring out of the rivht-hand side, T thought 
the situation looked distinctly uncomfartable: 
it was Impossible te tell how firmly we were 
weded! against the sides, and in any cose 
there was nothing to step out onto. Mean- 
while David, my second in command, bad 
found that on his‘side he could reach the rear 
pontoon, amd t followed him out, crawling over 
the ladderlike track as it hung in space, 

At first sight, recovery seemed almost an 
impossibility, but after. careful prospecting 
done the length of the crevasse, we found a 
point where the two Weasel snow vebicles 
could be brought round in front. There they 


were attached by steel cable ta Rock'n Rolls 
front axle, preventing the vehicles front enil 
from falling vertically into the crevasse when 
the two other Sno-Cats, side by side, attempter| 
to pull Jt out backwards One of Rock ‘n 
Rolls pontoons failed to clear the edge, and 
we hee to wise our Muske tractor te free it 
success depended ypon teamwork involving 
all five recovery wehicles and also upon the 
intense power of the other two Ticker Sno- 
(nts: waloy their emérsency. low gear known 
toms 2s “Grandma.” Grandma showed what 
she couhl do against odds: becnuse after the 
recovery we cliscavered that Reck "n Roll had 
been Jett in forward gear the whale time! 
several times, as we pretsed on, it seemed 
we were leaving the crevasses behind. But just 
as we began to feel happier, a new batch of 
monstrous black caverns would be found be- 
neath innocent-seeming snow. Some of then 
would have accepted! a double-decker bus. 


In a Wizzard ra Plan Is Born 


Kut the story of our crossing of the con- 
Linent really bewins alinut eiitht vears earlier, 
inn tent in an Antarctic blizzard, On-acthou- 
sanc-mile exploring tip by dae sled for the 
Falkland Islands Depenilencies Survey, my 
South African friend Ray Adie and T hod bist 
confined to our sleeping bags for three divs. 
except for brief trips outside to feed the dogs 
an! keep them from being buried. [diy we 
talked of ways of making longer Journeys. 

“Tn recognition of this epic achievermt and its 
Conia tin to Enewleder of the Antaretic, the Na- 
tonal Geegrahic Soctety hos awarded Sir Vivian ites 


Hubbard Medal, jo be presented Fr hruare & gf 
Washingian, th c 

Dr Fuchs. inichted apon completion af thie jun 
hey. Wat lhe in Favland on Felvrwary fl, 1006, and 
tiucoted at Brehton College and Cainbotige, A 
geologist, he hea led eapedithins tu Africa anid hos 
taplired in the Arctic and Antarctic, With Sir 


Editiod Aillare. hw 1s wiih of the bik The (reais 


rg er tetera (Cael) A Co, Lid, Lendoni, soon 
to te Baued in the Untied States by Link. Bown & 
Co, Article and photographs are copyright, 198. liv 
the Trt Abniamiic Expedite —The Ediiyr, 
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lf one cou | mpusedd, 


yy ly net continue to the far cide of the conti 


(eoas far as the Pole 


nent? Such an expevlition would require bases 
on both des of Antircticn, wircrait for recon- 
HASssance ane Supp nore nie Maes hance Lruns- 
port lo cary the heavy loads necessary for a 
nroper schentific proeram, 

Cin imy way bome to England early in 1950, 
| cabled my wea to Mr. maw Sir, James 
Wore, Master of St. Jonn's College, Cam- 
whe had been Shackleton’ Chief at 
Soentinc Stal and who had taken me on an 
[oa7o. 





hrithee 


expedition to northeast Greenlanel tn 
Later | discussed it with bom in person. 

At that time nothing could be done, but be 
did not torzet 1954 
wees Stl interester] 


and im he asked iW] 
The matter was discussed 
with Sir Atiles Clifford, then Carvernor of the 
Falklind [élunds, and, of [ wae working lor 
Le Palkicne Tstunds Dependenctes, it was 
Sit Altes who asked me to produce plans: for 
a journey across the Antarctic. 


Proposal to Drive Across Antarctica 


The subsequently 
cotried out in all its essentials—jroposed| that 
a party travel from the bead of the Weildell 
Sea to AdcAdurde Seund in the Resse Sea | map, 
They would tse tracked vehicles. 
with doags ancl aircraft in Al varreue 
stuves vehiches woultl be ohandonedd 
server! their piirprese is traveling depots. 

(im the Koss Sea side a party wos to recon 
nolter a route up throggh the mountains to the 
They woulel 


cdeywits alone the nowt 


rst teniatve oytlimne 


page 33) 
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aw food ancl fel 
thereby teducine the 
loud li Lie Carried UCTS 


pcr prlatesiy 


the conthvent. 
Such a journey would permit the explera- 
HOW Of 2 entirels DnROWo prea betwee the 
Weeclell het ie ane the ole ane make poss bbe 
the mapping of the western side of the meaun- 
Lnins surveved by Scott god Shackleton from 
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the @nst. und Station wits li. be estab- 
mained during the 
weather and glactolorical purposes, and this 
an be the main deat from which the 
crccing purty would set off, fully supplinil 





tite winter for 





week li 1 al 


During the journey, seemic soundings und a 
Pravity traverse would be made to discoves 
the depth of the polar ice sheet and the form 
al the rock surface beneath, 


Stranded Sio-€lar stradilles a 
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Lei Lea 


crevisse, one 
herds that foced the (om nweaht h 
Trans-Antirctic Eapecditien Other vehicles 
lowed the tractor to sifety despute difeulties 
S-fool pontoon damchne im the ¢re- 
[pase 25). The men untoad carga, 
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Phe test step owns to ebtain suppert, wnod 
the respHinke was brrerevaeed tek be 
Pinmnciol gid came from Her Alatests 
ernment and from New #ealand. South Attica 
and Australia. Later New #eulond 
thio a eient cia | Tear by ASSLT respons! 
bility for the Rose Sea Party anc Scott Wase 
and placing the noted climber of Afount Ewer 
est, Sir Edmund Hillary, th charge of that 
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vital part of the project.* Contribution= came 
esce “Trimps on Evers. tv wre. Sir John 
Hunt anal Sit Edmund Hillary, Narios al GPpOoonaArHy 
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ing the but, and thew eight men spent six 
months sleeping In tents with only the onete 
as living quarters. It measurad 21 feet by 
O by &. Despite these appalling conditions, 
the Advance Party under Ken Hlaiklock: per- 
formed thelr tasks, When spring can, they 
had the hut built and soon reconnaltered the 
first part of the route to the south, 

Now these hardy veterans would be rein- 
forced with more men, more vehicles, and new 
stores with which to face the second winter 
and prepare for the crossing of the continent. 
Our ship this time was the newly bwilt 
Danish polar vessel Magea Dan, 

South toe, our inland scientific station andl 
advance base 300 miles nearer the Pole, was 
promptly established by air, We made many 
fights inland, exploring and naming a mum- 
ber of physical features (page 31). The 
Touchdown Hills; for example, take their 
name from the time Flight Lt. Gordon Hashop 
in the de Havilland Otter was flying in bad 
light cemelitions and went down to find out 
the height of the lower clouds. Suddenly 
the Otter bounded upward ox its skis at 110 
knots hit-some snow-covered hills so merged 
with the cloud as to be invisible: Fortunately 
he regained control, 


Marooned! Ship Leaves, Not to Return 


When oa party is finally left by a ship in 
the Antarctic, there is n sudden brief feeling 
of intense loneliness. In our case, perhaps, 
that much misused word “marooned” could 
hive been applied, for as in the days of the 
buccaneers we had been purposely set down 
ona desolate const, and no ship would return 
to pick mw up again. Our way out Iny 2,000 
miles across a continent. 

We turned to the vehicles and dow sledges 
that had brought ws down to the ship and 
hastened back tu Shackleton. So much to de, 
vo few to do itt Sixteen pairs of hands were 
not enough... 

Late: August, 1957, brought the returning 
sun, and we were eager to come to grips with 
what was to prove the worst part of our entire 
jourmey across the continent—reconnottering 
a land route to South Ice, until then reached! 
only by air: But atrocious weather made 
traveling impossible until October, in con- 
trast to conditions across the continent where 
Hillary at Scott Base fortunately could start 
his spring journeving early in September. 

Tt was October 8 when at list we were oble 
to Jeave for South Ice*—-David Pratt, Geoffrey 
Pratt, Roy Homard, and myself, with three 
Weasels and one Sno-Cat. While we strugzled 
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through the crevasses of the Filchner Tee 
Shelf, our dog-team parties explored the 
Shackleton Ratwe, to which they were taken 
by plane (page 42), 

From beneath us often came startling sounds 
caused by movement of the ice below. In one 
crevasse the staccato metallic sound of break- 
ing ite mide ws liken it to two men building 
o metal shed in the dark depths beneath. 
Another, about five feet from our tents, wos 
even lourer, sounding as though boilerrmakers 
were at werk. We noticed that while at night 
there Were a few sudden cracks, the hammer- 
ing increased rapidly with the rising sum, to 
reach a crescendo at midday, then gradually to 
lessen and cease by the later afternoon: 


Vehicles Roped Together Like Climbers 
After some very nurrow escapes, we began 


driving the vehicles roped together like climb- 


irs on a mountain. Often we alen founel jt 
necessary to probe aheail on foot, In many 
particularly difficult stretches, each long anil 
tiring day of prodding took us forward but 
halfia mile, We used thin six-foot aluminum 
tubes to probe the lavers of snow and ice, and 
assume! the area safe If resistance was still 
encountered at the full depth of the thrust. 

Our ice chisels, mounted on solid wooden 
poles. were user! differently. We plunged them 
downward, butt end first. Tf they struck a 
crevasse bridge, it would reverberate loudly, 
and these we came to call “boomers.” Then, 
with the chisel end, we-would cut a hole large 
enough to thrust one’s head, and sometimes 
shoulders, throuh the lid to see the width 
tnd direction of the crevasse. 

Hanging head down over a bottomless pit. 
with sloping blue-white sides disappearing into 
the depths, can he somewhat wlirming— 
especially when you know that very soon 
vou will be driving a three- or four-ton vehirle, 
together with heavy sledges, over the pre- 
carious snow bridve abewe the dark nbiyss. 

Despite our best efforts-and the belp of our 
flyers, who flew reconnaissance and dropped 
supplies, only two of four vehicles completed 
the trail-blazing journey, and it tak us 37 
days and 400 trail miles to reach South Tee. 
We flew back to Shuckleton in 2°¢ howra. 
Nine days later we started all over aeain! 

In a radio message ta Hillary | said; 

WE COULD HE UP TD FORTNIGHT LATE. ARMIV- 
I8G SCOTT BASE BUT WILL ENDEAVOUR REDUCE 
THIS THOUGH POSSTHILITT REMAINS WE bo 
NOT ARHIVE TILL 4 MARCH... . DELIGHTED 
YOU HAVE VIALICLES ON PLATEAL ‘AND GOING 
50 WELL, CONGRATULATIONS FROM ALL, 
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When we lett for the Pole tin Sovetmly 
24, 1957, the vehicles fad all been nicknamed 
by their drivers. Behind Stratton and myself 
in Reck no Roll mumbled another Sno-t ‘at 
Vile, minal by Dawid Pratt, enaineer, ane 
Then followed 
Rumble, with Dr, Allan 
Roberts, tmadital officer, ond Hal Lister, gloct- 
olopiat, while Wrack an) Rum was piloted by 
our New #eand photowrapher George Lowe 
a veteran of the conquest of Sloaunt Everest, 

Next Gume the Muskeg tractor nanverl Hop- 
one, riven bv our Auvetralian @eolow 
Stephenson, anc bearing the emblem of oa 
humping keingaron 
the Soot at 
Kentish Set. 


Renneth Blaiklock, surveyor 
our two “Weeerls: 


SL. lave 


Ring up the rear wis 
County of Kent, 
Miarj. D. E, Lk. (Rey) Homard 


mime = hy 


Raval lectocal unl Mechanicu 
With hint rode Ralph Lenton, ou 
Radin Oper or 
Sno-Lats and Weasels were America 
cies; 


of the 
ENiNerrS 


witli 
the Musker, (Canadian, 

Pour days after Rock 
cape from that frst big crevasse, we arrived at 
By December 4 we 
Ll-mile-wide crevasse belt lying 
in frantof the huge ice wall which toorks the 


southern eclere of the Filchoer toe Shell 


nh Kolls nartow +- 


the 50-mile cept were 


nearing the 


Couton Gomes o Moment Too Late 

Presently we saw the checkered! fae we hod 
Hlanted during the October reconnaissance to 
muirk the frst of these crevasses. [ wis just 
about to say to David Stratton, “| should 
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littl way before you @et there,” wher 


Stak] i s at 


we felt that horrible, prolonged sinking <en- 
The SnvCat's hod nose up amd up 
felt 
ce i final nerve-shattering lurch 
wi crept curt 


aah CHET, 


In front of us. then there was uo 
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Lt the 
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Three Narrow Escapes in a Day 

BY the time we had made about 200 miles 
{quad ron Leader John Lewis 
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way Nunataks, however, the warmer weather 
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astounded by our luck durine the 
journey. Continually the old tracks 
led across the now-sunken lids of tcf 
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Visses which could easily have swallowed all 
our vehicles, and we were obliced ta probe 
lor new routes and stronger brides. 

Twice in one day we nearly lost Ren. First 
4, ree 
Fortu 


ae a oa 


i snow fritige gave wav beneath his «ki 


they fell #O feet, to be lost: foreves 
ind he 
disnliy ot 
Sew skis were taken to him, fo 
it would have been foolhardy to. walk in such 
Later, 


he had cut in a-snew bridge 
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reached safer footing by o leap which would 
have done credit to any kaniarad. 

After this treicheraus stretch was passed, 
we had relatively clear sailing toward the 
Whichaway Nunataks, where we celebrated 
our progress with a visit to the great bleak 
rocks looming above us. After so tnuch ice 
and snow, and with the prospect of nothing 
else until we arrived on the fur side of the 
continent, it was a pleasure and a relief to 
feel the solid rock and to find a few frag- 
mentary fossil remains of a bygone vegetation. 

On December 21. at last, we arrived safely 
at South Joe, having traveled 349 miles in 
29 days. Next day | radioed Hillary: 

CONSIDER THIS WEST STAGL OF JOURNEY 
AND EXPECT RAPID TRAVEL FROM HERE ON... 
WE LEAVE HERE WITH FOUN SNO-CATS. THREE 
WEASELS ONE MUSKEG. WILL PRORARLY 
REACH VOU WITH FOUR CATS AND ONE WEASEL. 
TWO DOG TEAMS WILL TRAVEL AHHAD,... 
HAPPY CHRISTMAS TO VOU ALE. 


Doe Teams Mark the ‘Trail 


Now our party was complete, for here we 
picked up Johannes La Grange, our South 
Africun meteorologist, ond Geoffrey Pratt, 
geophysicist. Ren Blaiklock and Jon Stephen- 
son, with two dog teams, were to crive ahead 
of us to mark trail. Off they went on Decem- 
ber 23, carrying 20 days rations and wireless 
equipment with which to report their progress, 

With the doy teams away, we turned our 
attention to unlashing ond reloading the 
sledges. It was certainly a busy scene, for 
there were eight vehicles, counting the two 
already at Sith fee. tuvether with 12 large 
sledees and «number of amaller ones, 

Everywhere stood piles of material—scores 
of foel barrels, dozens of jerricans, stacks of 
boxes, ropes in profusion, and o hundred other 
items, all to be sorted, stowed, anced lashed 
down before we could leave on the nest leg 
of our journey to the Pole, 

When we went to cour sleeping bags on 
December 24, 320 gallons of petrol had been 
used to fill the tanks of all eight vehicles: The 
sIriges bore another 109 hurrels, totaling 
5.200 vallons and weighing about. 21 tons. 
We also canted half a ton of lubricants and a 
ton ond o half of tools: and spare parts, 

The remaining nine tons of pay loud in- 
cluded half a ton of explosive for the seismic 
work, one and a half tons of food, half a ton 
of Kerosene, and scientific equipment, tents, 
camping gear, ropes, skis, ice axes, amd all the 
other minor needs of a party that is to be en- 
lirely seli-contained for three or Jour months. 
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Christians wus the day <et for our departure, 
but overriding all else was our determination 
to hear the Queen's (hristmas Day broadcast. 
Congrecated in the hut im utter silence. we 
listened! to that faraway voice speaking across 
the world, ‘Tous, who were perhaps the most 
iathited listeners of all, there seemed to he 
special encouragement, not only because we 
were proud that Her Majesty was the expedi- 
tion's patron, hut because we were engaged 
upon a Commonwealth enterprise, 

Outside once more, we still found Inst- 
minute things te do, and as each vehicle ond 
its ledges were completed, the clivers deco 
rated them in Christmas spirit. Besides Union 
Jacks and flags of the Commonwealth. uo 
White Ensign and the ensign of the RAF ap- 
peared. “The gay acene was further enhanced 
by the fluttering of dozens of red-and-black 
trail pennants. and red-and-white-checkeredl 
flags for marking crevasses. The long column 
rounded the now deserted hut and tumed 
south toward the Pole §55 miles awny. 

Blaiklock and Stephenson bad reported no 
trouble over the first 32 miles, although the 
surface consisted of patches of ipon-hard sas- 
trugi—ridges carved ‘hy the wind in the <ur- 
face sngw—with very soit snow lying between. 

“That first evening progress wos slow as the 
vehicles and sledges bumped and banged over 
the ridges, but we pushed on for three hijurs 
to camp at the «comd of the six-foot snow 
cairns built by the dog party. 


White-out Shrouds the Way Like Fog 


White-out—that condition of diffused lizht 
when there are no shadows and no horizon, 
and the sky merges with the snow—made it 
impossible to move the next morning without 
dancer of damage to the vehictes. We there- 
fore took the opportunity of making a seismic 
sounding (page 44). 

As som as we could see the surface, we 
maver off over the terribly hartl ancl exten- 
sive sastrumn. A series of undulations extended 
ncross Gur poth, aml we found that the worst 
sastrugi abvays occurred on the north-facing 
alopes. That night we stopped at the dog 
tuirty’s 33-mile cairn after making 25 miles. 

So developed the picture of travel which was 
to be otf lot throughout almost the entire 
journey—long hours of slowly grinding over 
hard: sastrugi or through deep, soit snuw, fre- 
quent minor troubles with one or another af 
the vehicles, taking metedrological and gravity 
observations every three hours, and periodi- 
cally boring holes for seismic shots. 

Camping. eating, vehicle maintenance, andl 





























First Across Antarctica 


THE BAITIBH COMMONWEALTH THANE-ANTAACTIC EXPEENTION 
November. 57 to March, 1956 





* Features named by expedition 


Soundings indicate that a 

50-mile-wide basin, covered 

with 8,000 feet of ice, {hes 
beneath Polar Station 


ndsen-Se! cott Station(US) a. 
n-Seott Station ( 


A 5, 
Trans-Antarctic trek, described by 
Sir Ernest Shackleton as “the inst’ 
great Polar journty that can be 
Made,” took the [2-man Fochs party 
2,158 snowy miles across a vast conti- 
ment stil] wrpped inthe Ice Age. 

Hetween Shackleton Base ane the 
Pole the expedition traversed a part 
af Antarctica. an which man ever 
before had sel foot. 

Figures alang the -rdute indicoic 
altitudes in feet on the polar plateau, 
nee dteripee ete explorers. Sup- : 

¥ depots ned by the Hillary == 
support party are nimmbered by their / Ross Ice Shelf a 


distance in miles from Scott Base. 7" Amundsen, first to reach i 
’ 7 South Pote, traveled thes , ee 
a a _! route, Miz | Ait 
+ gies a: Scott died here returning) : 
—. a + | "| from the Pole in \i 
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The Crossing 


sleeping had all to be fitted inte what hours 
remained. There was generally very little time 
for sleep, anc at the end of the journey I 
am sure that we all considered the outstanding 
hordship to have been lack of nést. 

On the fifth day of travel on the polar 
plateau, we reached the cairn marking 100 
miles from South lee. Our altitude was now 
5,800 fort, ‘The cairn stood in a hollow mim- 
ning east-west to join another deep, curious 
looking depression which appeared to extend 
almost north-south. Geoffrey's gravimeter in- 
dicated a sudden shallowing of the ice, and 
we thought that the surface disturbances were 
probably due to this. 

The last day of 1957 browht beautiful clear 
weather—but bod luck. George Lowe broke a 
QJeige runner, and then Allon’s Weasel, 
Rumble, broke a track and had to be aban- 
doned, for no replacement was carried. 

Fortunately we had left the Muskev tractor 
at the last camp site only six miles back. Tt 
was the first of the vehicles to be dropped, ac- 
cording to plan, 1s Silage ch of fuel light- 
ened our loads, Now it was possible to et 
back and pick it up to replace Rumble, 
Everyone had » soft spot for Hopalong be- 
cause it hud gone so far and so well with a 
heavy loud and had given oo trouble. But 
since we had no Muskeg spares, it would have 
to be the nest to go. 

“Another 30 miles today.” | wrote in my 
journal on January 2, ‘but what a labour! 
All vehicles in first and second gear all the 
way over the most corrugated felds of con- 
tinuous sustrugi, The strain on vehicles and 
sleiges is prodigious. ..." 


Sled Tracks Tell a Story 


It was impossible to gu round the high, ice 
hard ridges, for they formed a great field that 
extended out of sight in all directions. Each 
driver had to judge the course for his own pear- 
ticular type of vehicle, and often we found our- 
selves scattered a mile of two apart, working 
our way among ridges four and five fret high. 

Twisting and turmming, sometimes at right 
angles to the course, we tried to keep within 
reasonable distance of the dog-sledae tracks. 
Even these wandered considerably, and bere 
and there the tracks in the snow revealed the 
upsetting of a sledge. Where two ski tracks 
ended abruptly against a ridge, we knew that 
someone had come to erief, 

Some of us had the added irritation of 
towing a dog sledge behind the main Ioadl, 


af Antarctic a7 


This, being narrow, would yaw from side to 


4ide, often turning over andl having to be 
righted by a fuming passenger. And vet we 
had good rencan for taking these additional 
dog stediges: Should the vehicles break down, 
making it neceszary for us to walk the remain- 
der af the distance, we should bave to have 
slealwes that we could man-haul, 

Mile after mile this trial of tempers and 
equipment continued. “Will it ever stop?” we 
wondered. By now we had expected to be well 
up oon the polar plateau, experiencing rela- 
tively easy going instead of these endless 
sastrugi stretching at right angeles tn our path, 
The witids, it seemed, must blow perpetually 
from the east. scouring and grooving the sur- 
face year alter year. 


Hillary Advises Postponing the Atternpt 


Meanwhile, on the other side of the con- 
tinent, Hillary on December 20 had finished 
his task of stocking depots for us und had set 
out with three tractors and four companions 
on @ dash to the Pole (pawe 40). Just after 
mitlidoy on January 4 he drove reir Lhe 
last few mules of soft snow into the U.S, South 
Pole station, completing a trip of | 230 miles. 

Now from the Mole he sent a message sug- 
vesting that, a we were delayed, | should 
consider stopping at the Pole and fying my 
party out with the aid of the Americans, fo 
complete the journey the following year, 

As 1, and all my party, had complete conit- 
dence in our ability to carry the journey 
through, there was virtunlly no decision to 
make. Although the frichtful sastrugi had 
slowed our progress, we bad come more than 
POO miles from South lee. We had previqusly 
operated our vehicles at -60° F., and [ did 
not expect auch winter temperatures by 
March, by which time | plunned to be at Scott 
Base, approximately 1.600 miles distant. 

Lracioed Hillary that there was no question 
of abandoning the journey. The worst was 
behind us, and we all felt we could beat the 
Antarctic winter to MeMourdo Sound, We 
were determined to complete the job. 

Unfortunately, this exchange of messages 
became known to the press, which presented 
it to the public asa camse célédre, although we 
were not to tealiee this until our werival at the 
Pole, Certainly we did not regard It os such 
and were principally concerned with getting 
on quietly about our work. 

At lost, on January 5, the dog-team party 
reported passing out of the bad saxtrugi, and 
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presently we toa began to make better pirnag- 
ress, thankfully completing 32 miles that day 
after finally being able to drive two or three 
consecutive miles in top gear. Om this day, 
as well, we reeretfully abandoned the Musker 
tractor Hopalong, a hard-working friend whose 
memorial is an empty sledge nnd a pile of 14 
empty fuel drums at §3° 15" south latitude, 

From january 6 onward, the dog teams 
run with the vehicles. and that day we mace 
30 howling, yelping miles. 

During the night of the 6th, John Lewis 
and his RAF party flew almost over our 
camp on their nonstop flight from South Ice 
to Scott Base in the expedition’s Otter—the 
first trans-Amturctic fight ever even attempted 
ine small single-engine aircraft. The fight 
had been delayed by weather, ancl, unaware 
that this was the dav, we were nsleep when 
they tried to raise us by radio os they pussed. 


lee About 6,500 Peet Thick 


Our roytine called for seismic shots every 
30 miles, gravity tests every 15 miles, and 
the use of the ramsonie—an Instrument to 
measure variations in the hardness of the snow 
due to the weather of other years—once or 
twice a dav. The ramsonde had an annoy- 
ing habit of wetting stuck when driven deep, 
requiring the digging of a pit to extricate it. 

A-seismic shot on January ? at a point 240 
miles from the Pole showed the ice to be about 
6.500 feet thick. As our altitude al this time 
was 7,850, bedrock must have been 1,350 feet 
above ae level—lower: than tn the vicinity of 
South Toe, so much nearer to the coast. 

Mysteriously pow the dog drivers, Bloik- 
lock and Stephenson, developed a sudden ill- 
nes. Both had severe stomach disorclers, 
nau, and temperatures of 101° F. We 
quickly pitched their tent and made them as 
comfortable as possible in their sleeping bags. 

During the past days four others had suf- 
fered the same trouble in lesser tlegrée|s, 
and it secemerc that some infection was running 
through the whole party. This was especially 
posing because miections are rare in the 
Antarctic, and practically unknown among 


Tractors in tandem aul a foundered mate 
from the jaws of a bottomless crovasse near 
Depot 700, 

lazing the V2 Stomile trail from Scott Base 
to the South Pole, Hilliry’s five-man support 
team used British-made Fermuson form trac- 
tors modified with convas windbreakers jrounil 
the cob and endless tracks over the wheels. 
Locking the steerimg wheels, divers manen 
vered by: braking one track, 


40 


and ane Weasel. 


tet lone tsolvtei) from tte outsithe worlil. 
Later all the rest. except Kalph Lenton ond 
myself fell Gl with the same complaint, All 
recovered, We never did learn the cause, 

On January (3 we abandoned Hal Lister's 
Weasel, transferring his glaclological gear to 
Rock ‘on Roll, We now had four Sno-Cats 
We had taken to traveling 
by sun compass, for the magnetic compass 
was already showing some slugeishness. 

On the morning of January 17 two Ameri- 
can planes lew over. By radio we learned 
that they carried Ed Hillary, Rear Adm. 
George J. Dutek, commander of the Unite! 
States Navy's Operation Deep Freeze, aul 
John Lewis, his trans-Antarctic flight success- 
Tully completed. With them, to our consider- 
able surprise, Wasa posse of reporters, 

Suitably impressed by this advance recep- 
tion committee, we made 30 miles that day, 
and then, an Sunday, January 19, we beean 
our last run of stehtly more than 32 miles 
to the South Pole. We had come opproxi- 
mitely 900 miles from Shackleton Base since 
our departure almost two months before. 

Traveling well over soft, smooth snow, we 
topped a snow ridge, aml suddenly there it 
was—a small cluster of huts and racdiv musts: 
the United States Amuntisen-Scott IGY St- 
tion at the South Pole." 

* See, in the Norman Gpomarem AMlanarivnk: 


“Man's dps Winter at the South Pale,” April, 1438; 
ind © Are Living at the South Pole," July, 1027, 


beth ah ‘Paul A. SirHe, 





[ couse 
The 
Weasel heaved and plunged like a small ship 


(Hance back ot our fitth convoy 
nol help thinking il a brave <icht 


in a brisk sea. churning out creat sprays. of 





snow, wil 
like battleships, aver the snowy waves, 

Now, in pdeition to our initial complement 
M hunners, we were flying the expeditions 
plus the flag of the city of 
Hristel in honor of Allan Kepers’ associations 
with that city's whiversity, A brilliant green 
streamer prepired by Johannes La. Grange, 
our South African, bore the imave ol a spring- 
bok and a protea. Above all this wildly snap 
ning color streamed the billawing white plumes 
of our exhausts 


tile the Sno-Cats sailed majestically, 


mMhicinl easirn 





South Pole Sees [te First Ponomo Flat 


AS we approached, two Weusels met ws. 
and there wis our reception committee. healed 
by Eel Hillury, George Dutek, and some 30 
otners | (uee 47 | 
regular sledging kit of red snow boots: 
ski peints. white 
but Geert Lowe outdid all of ut when he 
emerged from bis vehicle impeccably attired 
mantarchic gear topped off by o Panam hut 
This curtow: object be bad purchased in Aia- 
déira on the vovare south and had carefully 
prewrvet tor this high moment 

Hello, Bunny,” Eel Hiller 


For the occasion T wore ny 
blue 
aweratef, 


aut turtle-neck 





rolled ox 


lomped down from Rock ‘n Roll. 
you 


"Klucl te see Ed,” I replied as we 


shook hands, an] then we were surrounded by 
a milling swarm of photographers, reporters, 
and cheerfully grinning. base personnel, 

Se we hal not ¢rossel the cate line, our 
day was still the (9th, 
Ameticans were keeping Mew. 4ealund time, 
which made it fanuary 20. Their actual 
time was Greenwich Mean Time plus (2 hours. 
We therefore arnved in our night and their 
midday. | decided we should change to their 
time at once, and as a result | think most of 
us missed one whole night's-sleep 

That night Admiral Dufek had to teturn to 
MeAlurdo Sound. taking Fd Hillary ated Jolin 
Lewis with him. Ed was to meet ts at Depot 
700 amd uccompany us the rest of the way. 

The Americans 2uve us o party on the eve- 


» W 
i 


hut we fone the 


ning of january at which we- were each 
presented ff tiie colored testimanial te the 
effect that we bud been around the world on 
our feet, o deer made possible bw walking. the 
few yvurds round the fig marking the site of 
the Pole itself, In our turn, we presented to 
the station arr experition tle. 

(in January 24, 1938, precisely: two months 
after leaving Shackleton, we aet out on our 
way north ta the mther side of the 
We bad by no means reached the halfwuy 
point. Shackleton was only gp littl over 900 
miles behind ws, and the distance to Scntt Base 
was another 1.250 miles, tut we keew that 
every mdvantage, with the possible exception 
of the weather. low with ws. 


wort lel. 











Americans Welcome the Hritons t the Pole: 
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Seismic charde hurls a snowy spire above 
the polar plitepu. Batteries of sensitive (Geo- 
phones dttect shock waves, fevenling: the: depth 
ot which solid ground lies beneath the icecup. 

Between South lee and the Pole. jhe expe 
dition halted every 30 miles, laboriously boring 
n 36-fomt hole in which io bury the charge. 
Vehicles within two miles had to stop engines 
to avoid interference with recording instr 
ments The Soo-Cit Haywire trolls a sledge 
with o bicyele wheel to record mileage: 





McMurdo for the Hritish Medical Research 
Comme By o fantastic coincidence, he was 
a specialist in cartwite meiticixicle poisoning! 
The Neptunes teached us about midnight, 
picking us up by their radar, Their visibility 
was barely half a mile. and the cloud ceiling 
was at about 800 feet, making a landing 
doubly risky, After a radio consultation it 
was agreed that the planes should not land but 
instead should drop us two oxygen bottles hy 
parachute. Dwwn came the bottles from the 
sky, and with plenty of oxvgen to speed his 
recovery Geoffrey was soon fit and back on 
duty. 
— About the same time, we abandoned our last 
Weasel, Wrack and Ruin. which had broken 
down and wae no longer required, 212 miles 
north of the Pole. Sno-Cat maintenance, too, 
was haunting us, although this was harvdly 
surprise in view of the tremendous punish- 
nent these big cruisers had been alsortitu. 
Cin February. 7 7, traveling in the van, | 
spotted Depot 700 three miles ahead. ‘hirty- 
five minutes later we ceew up beside the tall 
must with tts waving flag, surrounded hv 
hatretls of furl ond bexes of rations, Now, 
incleecl, there was ms aense of accomplishment. 
for we had reached the end of the 700-mile- 
long supply Tine laid out te meetous from the 
other aide of the continent. From the Pole we 
had traveled $21 miles in 15 dave, giving an 
average of almost 35 miles per doy. (iver the 
whole distance of |427 miles from Shackleton, 
it was now wp to 19 miles per day, 





White-out Brings Surprise 


Late in the evening of Februory 9 the 
Beaver pircralt from Seott Kase, piloted by 
Stuiadron Leader John R. Claydon, RNZAF. 
landed beside our camp bringing Ed Hillary, 
who was to accompany us the nest of the way. 
Besides mail they brought us eggs and froit— 
which promptly froge solid, 

We reached Depot 480 on the 17th, snl 
set aff from there the next day in a complete 
white-out, which of course prevented the use 





of the sun compass, Twas driving with eves: 
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fitmly fixed on the magnetic compass when 


drew my Attention ahead, 
caw three Spo-Cats coming teward 

me! [ had turned completely round anil was. 

heading straight back along Gur track. 

Because of our relative peurmess to. the 
South Movenetic Pole. the compass had become 
ao sluggish as tw be utterly unreliable. 

After some experimenting, we were able to 
devise a method of flageine the tral hy plae- 
ing in tine three fiags curefully orientated by 
a prismatic compass which had heeti allowed 
to steady for a long time. Two men riding 
on the sledges of the leading vehicle planted 
one fla after another in tine with the first 
three at intervals of about 200 yureds, thus 
extending the original line indehnitely. The 
velicles followed the flags. a man on the fas! 
sledge picking them up for use farther on. 

‘To keep on course, the leading driver had to 
steer with one hand while lwoking backward 
out the open door, With the other hin! be 
gripped the window frome lest the lurching 


David Stratton 
‘There | 


precipitate him out the door and under the 
rear tracks, Forward vieion ant) aecelerator 
contral were provided by the passenger. 
The strain on the drivers arms and neck 
was considerable, bul by changing drivers 
every two hur we moter to move 42 
miles in the second day of white-cut and felt 
Wwe biel devised o meuns of triveling satis 
fictarily even under these conditions. 


Firat Kocks in L435) Wiles Appear 


soon naw came a day when the first distant 
rocky mountains swam into sivht over the 
sniw horizon to the enst—the first rock we 
hacl seen since leaving the Whichaway Suna- 
taks 1450 mites back. More and more «now- 
Clad masses. with a few dark patches of rock, 
brain ti themselyes os our course 
brought us close to the edie of the plateau. 

Mount Feather, wearing a small plume 
of cloud, formed a fool marker lor locating 
the Plateau Depot, and there we arrived the 
lullowing dov, February 24, 
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agli ean! 


Rulph Lenton bac radioed Seott Base the 
approximate tione of our arrival, but it as 
a ureal surpriso when, ws we were pitching 
our tents, there wes a roar of etiwmes and 
the (tter and the Heaver flew low over the 
dept, to circde znd land a few yards awas 

since the temperature waa -30> F., the 
engines of both planes were Kept runninu 
while we exchaned areetiies jan bead o lirief 
celebration inthe Otter: Presently the planes 
tock off again, carrving with them Blarklock 
and Stephenson, who were to prepare for i 
small exploring venture the following seasan 

That night we laid owt the seismic wear for 
the last time. As the tusk was completed, 
the sun ditappearal beneath the southern 
horn, The season was drawing to a close, 
and it would soon be time to leave the high 
plateau, where we were still above §,000 feet 

With the clouds lit red by the hidden sun, 
ancl the in semishadiw, yet 
Necked by darker colors in every hollow, we 
Wilke! to our tents, knowing that the nest 
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Smit Maire 


iy we should plunge over the edve and wind 
cur way down through the unfamiliar scene 
of Tacky mountains and towering cliffs. 

As we started on the long: descent of the 
Skelton Glacier, the sky clouded over. the 
guiding rocks were hidden froth view by tlew- 
ing snow, and we began again to flay our 


route—Ed's tall figure plunting the markers: 


one after the other in an invisible suriace, 

Soon the following wind began to fill the 
cab of the lead Sno-Cat with anow, and the 
coll became too ereat to emlure the neces- 
satily crumped and twisted driving position. 
When we stopped to camp ofter 15 miles, we 
found the wind speed to be 35 miles per hour 
ant the temperature —35 °F. 

Soon, however, the wind dropped, the sky 
Cleared, and for 32 miles we had the most 
brilliant weather os we descended what Hil- 
lary's parties called the Upper Staircase, 
Laniing, and Lower Staircase, 

Toward the end of the day the wind rose 
tinin, and before we could pitch camp, it was 
gusting to over 60 nvup.h. Using the vehicles 
as windbreaks, we hal litth difficulty in erect- 
ing the tents, but all night the poles were 
bending ominiuely and we listened to con- 
stant noisy flapping (paze 32), 


Trafie Accidents Even in Antaretica 


As wewent down the steeper inclines of the 
tlicter, we found them so-smooth and hare 
that the sledees slid from side to sile, com- 
letely aut of control Those linked to a 
Snu-Cat by a solid bar came tone harm, but 


Roy Homards> slelges were on steel-wire 
lows. The front ené smashed into the Sno- 


Cat's rear, and a wooden beam an top of the 
load pierced its rear door, nearly transfictnge 
those inside, Rov had to use a heavy rope 
hoke under the sledge rumhers to reach the 
bottom of the slope. 

All the way down the glacier, Ed's firsthand 
knowledge saved us many hours of route find- 
ing and possible difficulty. 

Finally, away in the distanee, some dark 
specks began to show, and this we knew must 
be the Skelton Depot on the Koss Tce Shell, 

Now came the last day of maintenance, 
We were hippy to think that it would be 
gene time before we would have to fill a 
prease pum again in numbing cold or become 
covered in a mixture of off and drift. 

On March | we very neatly capped our 
journey by a serious antarctic traffe accident 
whith, happily, bad its ludicrous aspects. 
Just os we were setting oul, we saw an 
American Otter flying toward us, and os a 


Ath 


gesture of sheer gest we fired a “two-star-red” 
flare in’ greeting. The Americans took our 
siznal to mean that we needed ‘something, 
so they circled and came in te land; Looking 
back from Rock ‘n Roll, | saw the plane 
toweh down, | 

“We had better stop,” I eaid to David. 

seconds later, as be did so, the following 
Sno-(at, whose driver was Ht looking to the 
rear. climbed aver the top of our rear sleder. 
[ts forward pemteons crushed a bex contain- 
ing hundreds of detonators. Had they ex- 
ploded, it would certainly have been the end 
of that Sno-€at. 

In all the extitement, we forgot about the 
plane, which had taxied across the snow and 
taken off again without stopping, 

That day we traveled 75 miles—the lingest 
run of the whole journey, This leit us 22 
miles to go to reach Seott Base—a comfort- 
able distance to travel by 2 pum., March 2, 
which several cdoys previously I hod estimate! 
as our timé of srrival. 


The Long Journeys Ends 


Before starting, we decorated our Sno-Cate 
for the lust time with all the available flags 
amt then moved off toward Castle Rock. 
There we picked up a line of trail pennants 
leading throweh the pressure ridges. ‘This 
route bad been prepared with the assistance 
of American bulldozers from the McMurdo 
station, only two miles from Scott Hase. 

As we rin in towartl Ross Island, we saw 
the huts of Scott Base against the dark rocks 
OF Pram Point, and now Weasels, Ferguson 
tractors, and Bren-vun curriers began to 
stream out to meet us, Soon we joined up; 
and as the Sno-Cats thundered and weaved 
between the ridges, escorted by a wide variety 
of vehicles, scores of figures stood, camernu= 
clicking, at every vantage point. 

At precisely three minutes to two on March 
2, 1958. our long journey was over. We had 
traveled 2,058 statute miles from Shackleton 
to Scott Base vin the South Pole, We had 
thought the journey would take 100 days and 
oT average speed would be 20 miles per day. 
We now found that we had completed the trip 
in 98 days (90 by the calendar, because we 
had crossed the date line at the Pole), and had 
averaged 22 miles per day. 

We knew one man would be particularly 
happy at our arriva]—Capt. Henry Kirkwood, 
EN. (koewn to us all as “Harry Plywood"), 
commanding HMNZS Enadeqvowr and waiting 
to take us to New Zealand before MeMurde 
Sound froze over. He told me Jater thut, 
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Baghdad to Istanbul 
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A New Slovline Rises in Ancrent, Baghilad, Iraqi City of The Arabian Nivits 
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“Chir Baghdad-ti-lstanbul trip proves ony 
man can tout the Moslem East by cor in safety 
and comfort,” savs the author, “provided he 
has an urge for adventure san a wife who is 
# Eee THechane ~ 


out te a low, level spot where flaming eas was 
escaping from the ground, the reputed site of 
the “burning fiery furnace” of Biblical days: 

From bere, Shadmch, Meshach. andl Abed- 
nes emererd imecathed: “... near was an hair 
Mf their head singed, neither were their coats 
changed, nor the smell of fire hod passed on 
them" (Daniel 3:27), 

Mercedes was less fortunate. I took pic- 
tures as che walked yingerly amid the flicker- 
ine fires. Then | asked her to repeat the 
performance. 

“Notoon your life!” 
io her shoes. 
blackenest. 

She was still feeling ogerievedd late in 
the afternoon when, hot and weary, we pulled 
up to the railway station hotel in Mosul, Ne 
sooner had we teached our rooms-than q bell- 
boy announced that the Prince had grrivel tu 
pay his respects. 

Mv mind went blink for a second. Then 
it dawned on me that this was Prince ‘Tahsin 
sald of the Vazidis—the people known os the 
Devil Worshipers (page 40), 

Dirty as I was, | went down to see Prince 
said He was ao large man in his: twenties: 
with coal-black hair and heavy beard. His 
brown eves were deep-set and slielily bulg- 
ing: his fingers were long and slender, almost 
delicate. He wore a dirk Western coat over 
typical Iraqi cluthes: Joose white trousers, a 
long white shirt, and a white kaffiyeh with-a 
black cord, When he rose from his chair, | 
notion! a holster and revolver at his waist. 

Through an interpreter I declined? his dinner 
invitation because of our late arrival, T ar- 
ranged instead to meet him at seven the-next 
morming to visit the shrines of this strange 
and litthe-wnderstood sect. 


F 4 


she said, and pointed 
The stiles were scorched and 


haben oy Ales dovsoie 
anus of the Easterse Mesliterran 


The Vazidis, T was to be told the next 
Jay. believe in God amd maintain that He is 
good, Torgiving, and pllewise: Ged, however, 
dots not need to be propitiated, for He can 
be counted on todo the right thing, The 
force to reckon with is the Devil. 

While Ged will eventually rule the earth, 
the Devil, called) by them Mileak ‘Ta‘us, the 
“Peacock Angel,” tules afl present and for 
the foresteable firture. ‘Therefore he must be 
cunstantly honored, 

‘The Vaziilis follow many teachings of the 
horan, as well os having two holy books of 
their qwn. The mist important, their Avtah 
iD jihed, in Book of Revelation, contains the 
teachings of Malak Ta'us. Its opening. linus 
ire, “Tl was, 1 um. and I shall be: unto the 
end of time, ruling over all creatures and 
ordering the affairs andl deeds of these who 
Hire under my sway,” 

In thé morning. almest a© <o0n a we wert 
in the car, the Prince said through our inter- 
preter, “I want to congratulate you on. the 
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“Thank vou.” [ replied. “De vou think it members are delinquent in dues,” he -saiel. 

den! defense smn? Communism” [he contributions of the Devil Worshipers 

“T do not know about Communism,” he an- support, in part, 400 members of Said's roval 
swered. “Hut the pact is good for the Vazidis, family, | was told. The Prince can appro 
There are many Vasilis in Turkey, Since priate anv farm, livestock, food supply—oeven 
World Wor fl, |] have not been able to visit women lor his hateot—ttom the Vaztedis. 
then Hut smce the Hyghelad Mock, travel rs cit onby does he levy Lies on Ac peuple, 
easier. | can thank America for bringing the but de sits in judgment on them alsa. In 
Yaridis. of Turkey and [rag back togethes [ray each rehiiious. community hus ite own 

[ asked him hou mony. Yai there were coirts, Crime: such igs murder come before 
in Iraq. He said there were 280,000—a-feure the Imai courts, but « murder involving onl 
which Iraqis belbeve if much too bigh. In YVarridis may be tondled by the Prince directly 
Turkey, be said, there are 15,000 Vawidis even to imposing the death sentence 

He seemed visibly disturbed by boarder. her- “How is the sentence executed?” | asked 


riers that kept him from his flock, “Turkish ‘The Prince hands down word that the man 
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shall die,” a VYazidi explained. “He turns 
the convicted person loose: and we hunt him 
down and kill him im private.” 

I learned too why the Prince always goes 
armed. Hi= father aol his vrancdiather, 1 was 
informed, were cach murdered by a. relative 
who wanted the lucrative job, Few of his 
predecessors died in bert, 

In the Vazidi village of Iaidhra, a small 
place on a barren slope dotted with mud huts, 
we visited a brother of the Prince for lynch. 
A dozen or more anned men, bodveuards of 
the Prince, Jounwed ground the spursely fur- 
nished square stone bowse, 

We were offered refreshments before lunch 


of Executives in the Kirkok Oil Freld 





and ordered soft drinks. Te omy wonder the 
Prince ordered whiskey, which he drank down 
like lernotiade. T expressed ty surprise that 
tus religious ander; inthe heart of Islam and 
holding some tenets in commen with it, should 
sanction aleoholic beverages. 

“We drink what. the Devil would want us 
to drink.” a Vasidi whispered. 

I never saw men eat os the Vaz covalty 
iid that noon. The Prince and his relatives 
went to work on jthe huge pile of food and 
uttered hardly a word until ther finished. 
Over and over agin they came back for help- 
Ings and chided ws fer our meager servings. 
The whole roaster] sheep soon vanished as 
they tore away at it with their fingers. 

After lunch there was no alesta, for owe had 
a tortuous drive ohead to the foremist Vazidi 
shrine of Ash Shavkh ‘Adi, northeast © of 
Baidhra and nearer the Turkich border, Here 
we visited their holy af holies. a temple shaded 
by mulberry trees ancl bearing, cut into its 
mirble doorway, a shiny black ‘serpent with 
its head pomted skyward. The threshold stone 
was worn amooth from kissing. 

The Prince took us into the temple's dark 
interiog, An gttervlant lichted an olive-nil 
lamp, Wuminatine two pitth-lark maves thal 
had vaulted ceilings. Inca corner of one was 
1 spring: the other opened into a rockined 
room, where a casket lay draped with cloth. 

The Prince sted in silence, then knelt ani 
prayed, The oi] lamp flickered, casting weird 
shadows. It was 0 relief to vet back to pure 
suntight 

After it was all over, T had a melancholy 
feeling, No Yazidi | met had smilel, They 
seemed! clernally sacl and rather cowed. There 
was ho simple, lighthearted moment in our 
long: doy together. An important element 
seemed missing from their religion. Love was 
net there, 

1 could remember only how the Prince 
gtulped his whiskey, his limp handshake: on 
departure, the slightly bulging eyes tha! 
eeemed filled with fear and infinite sadness, 


Mosul Gave Muslin lts Name 


Mosul, the metropolis of northern [raq, sits 
on the west bank of the Tigris River not far 
from the borders of the United Aroh Republic 
(Syria) and Turkey. The name means ‘eross- 
roads.” and such it was for centuries before 
the Suex Canal sent east-west traffic by ship. 

Marco Polo referred to Mosul as a busy 

(Continued aon pare 67) 
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iniding and manufpcturing region whence 
came the word “ovuislin.” [ts nvodern history 
date: from 1516. when the Ottoman ‘Turks 
incorporated it Inte their empire; They 
staved until the British took over in 1918. 
We found many Christian minorities flourtsh- 
ing here—Armeniuns, Jacobites, Chaldeans, 
nnd Nestorian, 


Hatra’s Sun Defeated Attackers 


Southwest of Mosul He the ruins of the 
Parthian fortress city of Hatra, or Al Harr. 
With thick walls, 4 moat. and high cuarnl 
lowers, Hatra withstood many sieses, the most 
notable in the yveur tio by the Roman Em- 
merce “Traian, The heat of the sun and the 
lack of water defeated) Trajan, as they did 
mony others, 


We made the three-bour dove to Hata on: 


n blistering-hot doy, half of it over a dirt road 
that was hardly more than a trail, The sur- 
rouncling iand was powder dry. and the wind 
niised countless dist devils.on the plain, 

Though the village of Hatra today has only 
a few dozen souls and o garrison of police, 
the temnnts of numerous ancient Parthian 
temples dal) palwces still stand (page 54}, 

The seven vaulted halls of the huge Temple 
of the Suncare oper te the cast, their main 
arches ad lintels ornamented! with sculptured 
heads and curved! masks, These were badly 
mutilated, and PE avsked the wuide why. 

“Tribesmen with wuns like to shoot at the 
old stiutues.” he replied. “The statues ore 
swirls raf went.” 

“Why iF" 1 onquiredd, 

There is only one God anc that is Allah.” 


The Maslems, regarding any Hkeness of the 


human form as an affront to Allih. had de- 
filed these sculptured heads as being the 
images of ancient, unknown gods. And per- 
haps they wer, 

We took another side trip: out of Mosul. 
this one te Tall Ravis io town ol more than 
10,000 people where the Chaldean choarch 
claims 10,000 members. It is » neat, tidy 
ace, thieugh almost barren of trees: This-is 
wheat country, and when we were there the 
wheat was an the threshing floors being Seti - 
Tted in the ancient way, ground out by owen 
pulling heavy wooden slelees amd? tossed inte 
the air by villagers for the wind to winnow. 

A former mayor, Yuss Hakim, invited ws 
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to his home and produced a wine made of ‘Tull 
Kayf gripes, bottled by him ten years before, 
ho was sealed with enough wax to weich a 
quarter of a pound, We drank to his health 
id the health of Tall Kay. 

The conversation took a wide ranwe—from 
the gypsum pit near Tall KRayf to the wheat 
crop to politics and the business ventures of 
the town's tilive Sons, 

Tall Ravyiis, we leatoed, have vast driterests 
in Iraq, They own practically all the hotels 
in Baghdad, and many, if not most, af the 
theaters, They also ore the waiters in most 
Traqi hotels aml chibs, 

“Tall KRayf in Tra is progd of Tall Kavt 
in America.” Vussif said suddenly. 

“Tall Kavi in America?” | aeked. 

“Wes, Tall Kavi, Detroit, Michigan.” he 
said, explaining that about 250 Tull Ravf 
families have migrated! to Detroit. Curiously, 
mest of then) own or work in grocery stores. 

“Do they keep up contacts with the Traqi 
Tall Ravf?" 1 askect, 

“Certainky,” he «aid, “Most of the ‘Tall 
Kuyt bevs in Detrait come back here to get 
marred.” 

“Not girls fram Detroit?” 7 said, 

“No, ne, Tall Kayf bovs, wherever they 
are, like the Tall Kavf girls best," 


Irhil Rises on Its Own Ruins 


We deft Mosul at seven o'clock one morn- 
ing, hearing east across the Tigris through 
falling wheat hind toward Irbi (Arbela). In 
this neirhborhoml Alexander the Great. out- 
numbered at least five to one, defeated! the 
Persian hest of Daring 11. The battle of 
Gaugamels in 33. Bc. marked the endl of the 
Perstin Empire. 

We hac) seen [rbil from the air on a flight 
trom ‘Baghdad, Then -the center of the Lown 
scermied to rest on a high, fortified mound 
(page 55). Now, bv cor, we saw not a fort 
but a 200-feut mould af debris from unclent 
times. When old mud houses fell. the eround 
wits leveled and new bowers were erected op 
the same site, which has grown higher by 
about three feet a century. 

This mound, known as a tell, unclowbtedlly 
holds archeological treasures: [ heard it dis- 
cussel by antiquarinns throughout Trig. 
Marv, an enthusiastic amateur archeologist. 


wondered aloud how many layers of civiliz- 
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NWligrating North, a Kurdish Womari 
Tucks Her (Cohildren in Saddlebags 
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tion lay buried here. Bot no shovel has 
touched the tell to this: day. 

Qur destination that day was Salah ad Pin, 
naimed for Saladin, the Kurdish military peti 
lie whe took Jerusalem from the Crusaders. 
The village lies at about 3.500 feet on a moun 
tainside and prover! delightfully cool, It 
seemed strange after the heat of Baghdad, 
Kirkik, and Mosul to sleep under blankets. 

From Salah ad Din to Iraq's border resort 
of Hadj] Uinrin, the excellent black-surfaced 
ruad follows scenic river canyons most of the 
way. Iwent for a hike out of Hajj ‘Umran 
and in «a willow grove inet Fowsi Saib, the 
acministiratar for this district. Like mast 
northern Tragis, he is a Kurd. 


Changing Life of the Rurds 


Most Kurds these days ate sedentary, ol- 
though some still micrate with their flocks in 
spring and fall, “The Traqi Kurds are organ- 
ized into tribes, with strong tribal loyalties. 
They agitated during anil after World War I 
for a separate Kurdish state. 

Kurils and Arabs hated each other for cen- 
turies. The Arab said: “There are three 
Magues in the world—locusts, rats. and 
Kurds.” And the Rord would reply: “Just 
asthe camel is not much ef an animal, so the 
Arab ls not much of o mon,” 

But titnes are chonging. The Kors are 
mare amd more civilized, more contented. J 
asked Fowel Salh for the secret. 

“There is no secret.” he sad. “Onee we were 
foreigners In our own country. Now we are 
yuals with the Arabs. We have schools, We 
are no longer treated like subject people.” 

Harold Josif, quiet, scholarly looking Amer- 
fean Consul at “Cubriz. fran, had driven) all 
the way to HAjj ‘Uimein to meet us, for we 
were going back inte Tran ond weross its 
northwest corner before entering Turkey, Lee 
Dinemore came from Kirkak to say modbve. 

There was no yard at the border pass be- 
tween Trac and Tran—no buikling, ne gate or 
harrier until we dropped off the mountains on 
the eastern slopes and reached the Iranian 
village of Khineh. 

This i¢ handserme country. From Khineh, 
looking east, there is a sreat bow! many mile 
long an! wide, The slopes ore barren, tree- 
less! dark-green streaks muork canyons where 
there is water. As foras we cowl see, the 
hills seemed covered with a brown nap, as 
soft as velveteen. 

As I stood there. 1 thought of Alexander 
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the Great, to whom Persia must indeed have 
been a powerful magnet, Here is o lond to 
embrace. Here one can tide with the wind. 
It dies something to the possessive instincts 
to see rich land rollin. to the horizon, 

This was my first view of this part of Kurr- 
distan since 1950, and | fett at home. Then, 
as now, | had found the Kurds-friendly people 
and admired their ferce sense of independence. 

We stopped at Nagadeh, a small town not 
for froin Lake Utmin, Iran's great salt lke. 


There we: had Jonch with the Khoecrovis, 


members. of the Qarapajah tnbe of Kurds, 

The Khosravi house wasa typical country 
home of a middleclass Persian, We Sat an 
its whitewashed second-floor porch, cracking 
pistachio nuts and talking of sugar. 

Sigur, next to bread and hai (tea), ts the 
Mest important item in the Iranian diet. Four 
or sit huge, coarse limps may be put in a cup 
of ten: sometimes a countryman will put sev- 
eral Jumps in his mouth amd sip the tea 
throweh then, 

Sugar—like tea, tobacco, salt, caviar, and 
matches—<s aloo a guyveroment monopoly in 
Tran, Governments may totter if suzar is un- 
avilable. During a serious shortage in 1953, 
100,000 tens of sugar shipped irom the Unter! 
States saved the daw; some think it may 
have prevented the emotionalists of Iran from 
sweeping the mation te the Cormiuriists. 


Mahibad—City of Turned-up Toes 


We spent the night in Mahihad, which did 
nol seem to hive chanved since [ saw it m 
1930. Next morning we paused Jong enough 
to visit the covered hazaar, or suq. Here we 
saw the embroidered skullenps and typically 
Kurdish turned-wp slippers for which Malui- 
bad is fhmows, 

Beyond the covered section stood a com- 
pound perhaps tolfa block square, rimmed 
with shops and filled with farmers’ stands. 
Cuil merchants walked up and down, display- 
ing their bright merchandise lke peacocks 
(paige 60). Kurds fumed the bazar. Each 
moan had ferce brown eves ond gleaming 
white teeth; most hac a mustuche, hut none 
abeard. MM; any wore dageers thrirst into their 
walsthands, ‘These were Kurds of the Mukri 
tribe, who oner lived on the move with their 
flocks, but now hove become largely farmers 
or sedentary basiness and professional men, 
Still, however, they remain inclividualists. 

At Maragheh, On Our wiiy gil to Tabriz, 

(Continued on page 73 
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we noticed railroad construction, When | 
hod visited the Shuh of Iron, he had told me 
of his plins to esteni! the railroad to Tabriz 
and from there west to Turkey. Another 
project would carry the line eastward to West 
Pakistan. 

In a few years, the Shoh had said, one 
could hoard an air-conditioned train in Istan- 
bul ond step aff at Karachi, avoiding all the 
heat, the cist—and the adventure—ol our 
thousands of miles by road. 


Tabriz Ves 55 miles from the Soviet border 


in a lovely setting of orange- and red-colored 
hill. Jt i probably the largest commercial 
center in Iran after Teheran; its bazaar, the 
Ghaza, is known as ane of the best im Asia. 
The three of us bailed. one of the colorful 
twe-hoiree droshkies that crowd the cobble 
stone streets, In these the driver sits up front, 
in a higher seat than the passengers. Old- 


fashioned lanterns hang on each side of the: 


catriave, The seats are lined! with leather, 
isunliy ted and green: though the cde is 
bumpy, this is the way to srehtsee. 

The business streets of Tabriz are lined with 


sitll shops filler! with the products of Tabriz, 


factories—leather goods, cotton products, per- 
funves, silverware, wines, and rugs. Many of 
the shops carry American and European prod- 
ucts. “The Germans fill the camera shops with 
their film. Household appliance shops dis- 
play 7. S.-made refrigerators, toasters, and 
electric mixers. 

Matco Polo wrote that the Moslems of 
Tabriz: were ‘treacherous and unprincipledd.” 
The Tabrizi is different from a Teherani or 
Shirazi—mure rough and ready, less polished. 
His: life in a troublesome border region has 
made him tore severe perhaps, more si0s- 
nicious. Of foreigners. Hut he is o stout indi- 
vidual, ane whose pledge of Triendship is 
worth gold: ‘There is a strong Turkish intlu- 
ence in his cultire, Moat of the merchants 
in the lazaars of Tabriz speak Turkish. 


The Bab Faces o Firing Squad 


Qne day in Tabriz as Mercedes, Marv, ancl 
| were window-shopping, a tall, heavy-set mon 
obout forty veuars of age came out of a shop 
and called me by name. How he knew me, 
Tdo not knew. He wasa Baht. Tnwiting ts 
in for enft drinks and huge pistachio nuts, he 
soon brought us up to date on the Bahais, 

Tobriz was the scene of the execution. of 
the Bah; founder of the Bahai religion. On 
July 9, 1850, he wus suypenced by a rope 


witler his weoms and shot by a fielne scyuyiel. 
The shols tun out, but the Bub was not 
touched, The bullets merely cot the rope, 


‘nd he fell to the ground unharmed, 


The firing squad refused to shoot again, 
and it seemed in that instant that the miracle 
of the Bab might sweep lran from its Moslem 
foundations. Butea quick-witted officer sum- 
moned another firing squid that-soon did ‘kill 
the Bab, putting an end to any mysticism 
about his powers. A public school now stands 
where the Bah wis executed. 


Village Reforms Change Agerbaijan 


Iran's Azverlmijan recim, in which Tabriz 
iS located, hos been notorious for the exploi- 
tation af tenant farmers by landlords. Yet 
today Azerbaijan is way out front in land re- 
form and village development work, No small 
credit is due to the then governor, Ibrahim 
fand, whom T hac frst met in Isfahan in 1o4o. 
T called on him in Tabriz to pay my respects: 
ver a cup of tea he tok) me proudly that 
projects were under way in 4,000 af the 7,000 
Villages im Awerbet jar, 

Under o new low, five percent of the land- 
lords share of cach crop is set aside for vi- 
lage improvements, This hos made landlords 
more village conscious: some have even volin- 
teered new school buildings or water systems. 

So greqt revolution is aweeping the Azer- 
Laijan villages. But progress is being made, 
bit by bit. particularly ta introduction of 
ptimary schools, For the first time a child 
horn in a mid hut may not be doomed to 
illiteracy. 

Before we left Tobriz for ‘Turkey, Sat. 
Anthony §. Hifora of the U.S. military mis- 
sion looked over our car and dinenosed several 
broken spring leaves, worn-out spark plugs 
and distributor points, and broken casings in 
three tires, Obviously we had been headed 
for some resounding blowouts: We had the 
necessary repair work done and bought new 
American tires in the bazar. 

We left the main road to Maki at a village 
called Sifiin for a side trip to Lake Urnoia. 
It took ws more than two hours to make littl 
more than fifty miles. We had to creep across 
innumerable ditches and creeks, usually 
angling the car so as not to scrape bottom. 

At midmorning we reached the northeastern 
shore of Lake Urmin. Across the Inke Zoro- 
aster is supposed to have lived. In thot 
vicinity are fownd mounds of ash that mark 
the fire shrines of the sect he founded. 


Swinging in Pairs, Turkish Dancers 
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But we had come to ae the mud bathers. 
Lake Urmia is noted for its black mud, said 
to have medicinal qualities. People with ar- 
thritis, rheumatism, or just ordinary aches and 
pains roll and lie caked in this thick, mual- 
odorgus mud for hours, then take to the water 
and bathe. We spent an hour taking pictures 
(page 65), | 

As we drove on through pleasant rolling 
country, a small shrine on a height was 
painted out by the Iranian Army officer. Lt. 
Col. Mansour Ghoadar, who wae traveling 
with LS. 

“People who have hydrophobia or smuke 
bite go there to be cured," he sais 

“Are you teasing?’ [ osked. 

“Ky thy precious life, 7 am not,” he said. 

“Why do you swear by my life rather than 
your own?” T asked. 

“Tn Persia.” he answered, “to swear by one's 
own life is to swear by something mot as 
precious as the other man’s life.” 

It was dark within on hour after we had 
quit the town of Khvoy, ‘The wind came up. 
lt fairly bowled owt of the north, sweep- 
Ing ahend of ft ereat clouds of dust that forced 
us to stop again and again. 

About an hour short of Maki the road 
makes an elbow to the northeast, Here we 
were only 16 miles from the Soviet border. 
Bevond the Aras River, through the storm, we 
saw blinking lights. They marked the town of 
Shakhtakhty, in the Azerbaijan S.5.R. 


Migrotion to the Sevier Border 


Morning cume cool, bright, and glorious, 
We had scarcely started our 15-mile journey 
irom Maki to the Turkish border when we 
saw nomads on the move, Several families 
with a dozen or more heavily loaded camels 
were headed northeast across the valley. We 
jirked and ran across fielils of thistles to get 
their picture (page 62). 

Another croup appeared with camels, then 
another on horses and donkeys; Our ques- 
tions revewled that this wasa tribal migration 
of Jalah Kurds beaded for anew camp along 
the Aras River, which marks the Russian 
border, 

Hundreds of families kept pouring over o 
hill from the south, The rich Jalulis owned 


camels: the poorer ones, donkeve, Big gray 
dogs herded sheep by the thousands. Sore 
of the women rode horses; with laree woyen 
bags on ewch side of the <adifle to bold their 
amall children. 

Mary commented on the bearing of the 
women. "They seen) to have a wonderful 
air of nobility about them.” she snid. 


Soldiers Shout a Welcome to Turkey 


Outside the main building at the Iraninn- 
Turkish frontier, twelve Tranian gendarines 
presented arms as we passed, The buildings. 
form o courtvard, the border running down 
the middle, A young man in his twenties 
crossed the courtyard to greet us. Vedat Uras 
had been sent by the Turkish Government to 
he our interpreter. 

“There is a guard of bonor to meet vow,” 
ris. said, 

T walked with him through an archwiy of 
the customs building ta find a squad of nine 
Turkish soldiers. They tame to attetitinn, 

Cras whispered, “You are supposed to sav 
‘Merhabe’ to them,” 

“Merkaba,” 1 shouted. 

“Safol, sapel,” they shouted back. 
they marched away. 

“What did we say?’ 1 asked Uras: 

“Merkaba is a salutation like the English 


Then 


hello; and sege! means Jang Tife.”’ 


Tt warmed our hearts to get this welcome, 
And in retrospect it seem= that merhafa and 


safol were symbolic of the hospitality we 


Tecerved all’ across ‘Turkey. 

The raad ahead of us stretched over rolling 
hills as far as the eve could see. Snow-capper! 
Mount Ararat rosestraight ahead, almost close 
enouzh to touch (pave 66). Beside it was 
Litth: Ararat, free of snow. 

This te big country. From the border 
looking west there is no sien of habitation, 
Tt looks much like Wroming and Colorado— 
country for horses and catile, for unfenced 
pastures. for unlimited horizons. 

The day we crossed this region, the air was: 
freshly washed by a storm, The good) dirt 
roads—for which modern Turkey has become 
famous—had been thoroughly wetted down. 
We met no dust, no washboard ruts crosswike 
of the road, no high centers to ride. We found 


Ancient Hittite carvings ado the walls of towering clifle near Bogazkale, “When 
One steps inte the jaws of these limesione cliffs, he seems completely chot wi from 


the world” saya the aithor 


Th bhaerelich portrays a Hittite god in painted 


headdress throwing a protective left sem around the neck of the emaller perieat-Ring 
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stich rogls oll across Turkey, cost to west. A 
MELLO GCE TODO OLS POF Pear Gorin Lens 
nas mow superb dirt highwavs everywhere. 


L’. & Helps Build Turkish Roads 


Alonev, men, and machines from the United 
States have helped Turkey stretch its highway 
network. from 7,800 miles of all-weather roads 
in 1847 to more than 20,000 miles totlas 

An 1)-veur-old American aid progran tolal- 


ln’ aome 342 000.00 hos «ert thitesaneds wil 
trucks. ttactora. power shovels, ¢radera. ond 
other road-hbuildineg- machines to “Turkey, 


Ameriqan enginerrs and technicians hove ad 


vised ail trained) Turkish counterparts. in 


Highway conslmction and equipment we 

In Karnkiise (AGm), o provincial capital 
of perhaps 70,000 people, | stopped to poy 
my respects to Goy. All Akseven. 


He insisted 


is Che National Geographic Moagasine 


we stay for lunch, Afterward be turned to 
Niercedes amd weked if we would like coffee. 
Tits. wis the ultimate in hospitality, for Dur- 
kev, the nation kneawn for its good colter, 
his nom these doys. [t has no foreign 
exchanee with which to ay ak Only uo few, 
like Governor Akseven. bave o precious re- 
serve left from earlier veut 

these thiners, 


AO, We preter te. 


Vierocdes, knowire quickiy 
answered 

After lunch our host tmsisted on escorting 
w= to the town of #idikiin ( Fleskirt) 
thar we cot gasoline there, We hol not fol 
lowed him far that he wae 
In tredble. Fle had tried te pass an cxcart 
on oo sett, steen embankment. His car leaned 
oto prAtarinus anele: Uras wre T piisheil 
bul with each spi of the wheels it slipped 
farther down the bank: 


i ee 


when We Saw 
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The situation was dangerows, The Gover- 


nor could not negotiate the steep pitch of the 


front seat-to escape from the right-hand! door. 
So he jumped from the Jeft, As he jumped, 
the car started to burtle after him. Miraci- 
Jously, the door swung open just far enough 
to catch on the slope and hold the car up. 

After a consultation we left the Governor 
and went on to inform a near-by gendarme 
station of his plight. Then we drive to #idi- 
kin to owait him. In half an hour his car 
bounced merrily down the <treet toward ws. 

“How did you get out?" J asked. “Did 
they send 9 track?” 

“A track? Two oxen got me into the ditch: 
twoother oxen got me cut,” he said jovially. 


From Erzurum it is o long, hanl day's 


drive ty Trahwson, the Black Sea port. To 
save time, | bought our lunch in Erxurum’s 
huzuar while Merodles, Miary, and Uras went 
for gasoline. 1 taneht a loaf of round, black 
Turkish bread, some tender unrousted pea- 
nuts, sweet white grapes. and juicy peaches. 
Then 1 selected «9 watermelon irom a pile 
outside a shop, The young proprictor smelled 
it, then put it to his ¢ar and sqeesed it. He 
sheik his bend. He went through the pile 
himself, using hs nose and ear. Finally he 
beamed and handed me a melon, 

When we stopped for lanch, DP cut the melon: 
it proved to be wonderfully sweet. A mer- 
thant who had » chance to do a forvigner in 
had done a fine favor instead. T was to find 
this trait in-all the Turkish tradesmen we met, 


Return to o Green World 


Tt was dusk when we crossed Zivana Puss 
at 6,075 feet and felt the moter relax on the 
downgrade. Soon we were amid conifers, the 
first thick stands we had seen all summer. 

A jeep was waiting for us at Trabzon’s 
rendatme station, We followed it te our 
destination for that nivhi—"Atatiirk Risk" 
—the massive stone mansion which his nation 
gave to Mustain Kemal or Atutirk. Tt was 
bigaind spacious, ablaze with lights, with hivh 
ceilings, muenificemt furniture, and tmodem 
lumbing, We fell inte bed exhausted. 

[In the morming | stepped onto a baleony 
on our bedroom to Jook at the city and the 
Black Sea beyond; A-slicht mist seemed to 


heizhten the green of vegetation between ws 
and the water, Ino few minutes 1 felt sud- 
denty relaxed and sensed why. 

The bright, burning skies of the East pro- 
duce intensities of heat, of color, and of other 
sensations, The blue sky of Persia has an 
infinity that other skies do nat know. The 
mountains of West Pakistan gil Afwhanistan 
are barren, brown, and seared. Desert wuste- 
lands produce a tension in man from which 
he ultimately needs to flee. 

Hut here the thick vegetation, the green 
countryside, did something soothing to the 
eves aml through them to the serve ends. 
Thie was my first sensation on-seeing Trabzon 


by daylight. 
Gireeun: City of Haxelnuts 


The coast road from Trabzon to Giresun is 
reminiscent of the Pacific highway along the 
Washineton and Oregon coasts. The moun- 
tains come right down to the sea, heavy with 
vegetation on the seaward side (page 71). 

On the cliffs behind Giresun 1 found dei- 
cite saxifmge und the brazen dandelion. The 
Giresun gardens have chrysanthemums, asters, 
hvidringeas, and snapdragens: there are fiss 
and oranges, tangerines and olives. But Gire- 
sun. is most famous for its haxelnuts. 

We saw the bushlike trees everywhere 
around the city, Nuts were drying in every 
sunny spot aviilalle—in open fields, on lawns 
and silewalks, even on the beaches. 

Gov. All Cahit Betil is given to overweight, 
and his wife [elal was teasing him about it 
at breakfast. He laughed ond, patting his 
stomach, turned to me and said; 

“There it a saving that the fattest men 
in “Torkev come from Giresun."' 

“Why Giresun?” T asked. 

“It's the havdlnuts,” be replied, 

All the way.west to Ordu we saw haxeliouts 
drying by the roadside, Whenever we stopped 
to lake a picture, seme man or woman filled 
our pockets. | 

Al one picture step a tall, thin, red-haired 
farmer, All Karaarslan, wanted me to meet 
his seven sons, When he called, they came 
ninning. One must have been thirty: one 
was & babe in arms carried by a daughter, 
Ench hod his father’s red hair: 


Ereding Sphinxes Guard the Gateway to Hittite Ruins at Aloca Hiinvaik 


An Indo-European people of unknown origin, the Hittites ruled most of Asia Minor 
from shout 1800 te 1700 nc. ‘Author Dowrlis inspects monoliths carved with bulls 


chests and human taces. 


They look out on the Anatolian plateau. 
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the valleys are planted to corn, peppers, 
tobacco, beans, and star beets, Wild sweet 
blackberries mun riot. 

We ate our last coral luncheon at Diizce, 
a tambling town obout 18 miles from: the 
Black Sea. By four o'clock we reached the 
Sen of Marmara and saw the distant spires 
of Istanbul. Hy five we were at the Bosporus 
in the Asian part of Istanbul, squeezing by 
Inches onto a heavily loaded ferry to crocs 
to. the European side, 


San Franciseo on the Bosporus 


As T drove onto narrow stone-paved streets 
und shifted into law gear for the steep hills 
af Istanbul, f was reminded of San Francisco, 
For a second it seemed 1 would have to learn 
to drive all over again. After two months of 
travel on lonesome highways, | was suddenly 
confronted with thick, threatening traffic and 
its earsplitting noise, A tension tock hold: 
I found myself fighting « roaring tide of auto- 
mobiles and trucks. 

In between packing, preparing the battered 
station wagon for shipment home. shopping 
and other errands, we found time only for 
hasty sightseeing. 

Istanbul has shops as modem as ony In 
Europe; it also hos ¢ covered baxnar, not as 
extensive as Isfahan's and not quite as East- 
ern, but nonetheless interesting. ‘The floor is 
dirt; the ceilinvs are hivh and yaulted: small 
windows high up ore barred, Kurds work 
as porters. Here all sorts of articles are 
mide, from weeding rings to samovars, The 
place is filled with cries of hawkers, the din 
of hammers on brass. and the odors of spices, 
candy, and leather. 

The Archeological Museum impressed us 
with its variety of exhibits: Roman, Greek, 
Arabic, Turkish, and Persian. Mary pointed 
out the transition from, Roman art to early 
Christian, to the strangely elongated Byzan- 
tine fivures. “The styles seem almost to slide 
one into the other,” she observed, 

[ lingered at the ormmately carved sarcoph- 





agus of Alesunder the Great. As a result of 
this and three earlier journeys; 1 had now 
covered almost every mile of Alexander's Jong: 


trick. 
I fiked! the man because he, too, Hiker! 
horves: But even more, { honored him for 


his tolerance and moderation: fur the fact 
that he destroyed armies, not civilizations. 
He fount] good in the “barbarians be con- 
quenesl, as well as bad, He respected! their 
religions, studied their cultures, was interester| 
In their art ethics, politics, and natural science. 

One clear September day we cruised the 
Bosportis to see Istaniml from the water. 
Robert College, the American institution that 
has done pioneer educational work in that 
pert of the world, sits hich on o bluff to the 
north af the city.” Below it stunds the castle 
known as Rumeli Hisar, built by Mohammed 
the Conqueror in 1452. 

The Bosporus wus heavy with traffic. We 
saw black. dirty ships, Jonded with conl, lowk- 
Ing for berths. Others unloaded corn ond 
wheat into lighters. Dories shuttled back 
and forth with provisions. 


Peoples of Warmth and Pride 


As I stool watching the Asinn shore line, 
| felt strangely saddened. [ had been | Inet 
in the villages and on the back roads of Asin 
for clase ta two months, Now our journey 
was at its end. 

The Asian wants a handelasp for friend:hijs. 
He welcomes the stranger who comes 9< a 
neighbor, to drink his tea and share his 
worries, to feel the measure of his life by 


living it with him. 


1 knew the warmth of these peoples, thelr 
longing for equality, their great pride in 
race and culture, Asia, with ite nvsticism, 


subtlety, indirection, and of course poverty, 


was somehow a hone in which | had left 
much of my heart. 


"See." ‘Robert Colleze, Turkish Gateway ta Whe 
Future,” lw’ France Shar, Pe AT TOR AL GiocRArie 
Maowine, September, £957, 


Istanbul's Rush-hour Traffie Jams Galata Bridge Across the Golden Horn 
Curv ing Hike the horn of a butt and ghttcring nol at sunset, the Golifen Horn, a 


Bevugls mii hice rise the old erty that served a3 Aeiet of ‘the Ottcrena Einiiite, 
Morning and evening sce perades of commuters boarding and! Inaving ferries thot 


ply the Bosporus and! the Sea of Aformora_ 


This view, taken by telephoto fem from a buildme at the Galata end. looks toward 


the old city (foreground in the photograph on the nest page), Staite al 


from brickee to ferry shige. 
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concealed], array—20 square miles by our 
current estimate, more than one-quarter the 
size of the present-day District of Columbia, 
one-third that of the modern capital city of 
Mexico, So wast is its scale, so small the 
partion vel excavated, that even |, after tee 
study, have trouble bringing it into focus. Vet 
Tecan sense the nobility of its proportions, the 
grandeur of its conception. 

Peibilchaltun, in its heyday, hada central 
area thick with pyramidal temples, palaces, 
and buildings of vaulted stone. Thatcher 
houses on stone foundations crowded between 
the more mussive aml permanent structures. 
ima er this | 0-square-mile “downtown” zone 

“suburbs” stucded with fewer pyramids 
ae equally dense in stone-vaulted temples and 
residential platforms. 


Memories of the Godse Grew Dim 


Long before the birth of Christ, men. in- 
hahited this site, and not even when the 
Spaniard: came and conquered did they leave 
it. For thousands of years the rulers of 
Deitilchaltun—secular or clerical—held court 
upen this plain. 

Had Dyibilehaltun simply been abandoned, 
like many another Mava Genter, more of it 
might have remained intact. But its distine- 
tion of long, continuous occupation brought 
with it attendant penalties: In its temples 
men worshiped until their memories of the 
vods crew dim: then they used the holy places 
as houses. 

In time the builders of seven haciendas 
and two towns ravaged the old city for stone; 
much of it went into the highway from Mérida 
to the port of Frogresa (map, page 93). Even 
in $958, despite strenuotis cfiforts by the 
Mexican Government to protect the site, Tecls 
of trucks every day raided the ruins for mate- 
rial to feed near-by gravel croshers. 

T first visited this site in 1941 with the late 
Dr, George W. Hrainerd of the Carnevie 


Institution of Washington, Near the hacienda 
of Dzihilchaltun we found o large group of 
hitherto unreported mounds. While Dr. 
Brainerd collected pottery, P explored, re- 
corded bits and fragments of architecture, and 
studied the one tenrple that remained partially 
standing. 

Even those few short weeks convinced us 
that we had stumbled upon the remnants of 
u truly extraordinary city, Not only was it of 
very large size, but it appeared to predate 
other well-known Maya centers in Yueatin, 
such as Uxmal and Chichen [tza.* 

To an archeologist this was of major im- 
port. Maya centers of power earlier than these 
cities were all suppesed to lie in the lowland 
jungles to the south, in Guatemala, Honduras, 
and adjacent regions af Mexico, They were 
not known to exist in northern Yucatan, 

Vet here was a. city at the peak of its 
crandeor perhaps half a thousand years before 
the rise of Chichén Ited, 75 miles nway. 

World War cut short any further investi- 
gation, Not for 15 years, despite all my plans 
und pleas, was I to return, Then in 1956 the 
Middle American Research Institute of Tulane 
University signed « contract-with the Mexican 
Government suthorizing four seasons of work 
at the ruins. 

In our first season we set about restoring 
the still-standing temple: it seemed) in imii- 
nent danger of collapse. And day after day 
my young assistant, Willard Sloshberg of the 
Tulane uratuate school, tramped through the 
brash with his Brunton transit to make a 
rough survey of the site. 

Tt extended beyond our most ambitious 
estimates. Sloshberg located more than 400 
ruined edifices, yet had to leave large areas 
totally unexplored, Even now, after a secon 

*Ser, In the NATIONAL, Grocearoi AbWaAriNng: 
a ‘Py russ’ of the New World,” by Avell Merton 
Judd, January, 1948; ond “Vucatin, Home of the 


Giited Mavs.” by Sylvanus Grivwotd Morley, No- 
vember, 19). 


Drowned Treasures of the Ancient Maya Return to the Light of Day 


National Geographic divers; in three months’ workin Cenote Nlacah at Daihilchaltun, 
calsed some 6,000 artifacts, Amote several purzling finds wae the shallow dish at lower 
left. Noone Enews its origin: the storing eves ond dripping fangs seem non-Maya. 
The farcer human thigh bone (center) moy baye been a slain Spaniards; the sovaller, 


that of a Maya. 


Broken skulls await anthropwlogical elily to determine if they | 


wre 


male or female. youns or old. The fine intact jar in center is that shown an the pre- 


ceding pare: mostoothers had to be reconstructed. 


Pieces of a branching porgonian 


(lower richt) baffle archtulogiets, Chccurring only: in coral waters, the 4ea fan msi 
hove been carried! inland and thrown inte the cenote, possibly as i ritual offering: 

Dr:-E- Wylive Andrews. leader of the National Geographic Society—Tulane Univer- 
sity expedition, caimines a part of the collection, 
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full year of work by a professional surveyur- 
turned-archen/ogist, George E_ Stuart, our best 
guess fs that it will take two vears more to 
map Daihilchaltun adequately, 

We quickly discovered that our Standing 
Temple hada long and varied past. In the 
cement of Hts foundations and walls we found 
polychrome pottery imparted from the region 
of UVaxactin tn Guatemala, Thos for the first 
time we coulil accurately cross-cdate architec- 
ture in Yucatan with that of the southern area. 

The temple itsell, built on the bose af an 
even catlier-sanctuury, was utterly unlike theve 
of other Maya sites in Yucatan. Wheres 
the walls ond vaults of the latter were built 
of thick concrete faced with a thin veneer of 
carved or smoothed stones, here the walls were 
formed of roughly Squared blocks, and the 
vaults of great slabs of rock laid one on top 


Great White Way of Deibilehaltun, 
the Sache Connects Fallen Temples 
Long before Columbus, Maya Inilians in 
Middle Ametica developed o clvilization 
morked ty spectacular pchieverments i 
Leroy, aithernilics, architecture, and 
unt, But by the time of the Spanish 
conqacst their civilumtion had sadly de- 
clined, aml the Maya had mysteriously 
atundoned most of their templed cities. 
Today much of the Mayn country lies 
lorgely uninhabited. with only forest-elad 
ruins to whisper its ster, 

At Daibilwhaltun, author Andrews has 
begin excavation of perhomt the largest 
pre-Columbian city vet discovered in the 
Sew World—20 .srpuare miles of ruined 
pyramids and temples. Archeologist esperly 
await his findings, for Dathilchaltun is the 
only known Middle American city inhalited 
from pre-Mitya times (perhaps os curly os 
2000 mic.) mntil after the conquees 

One of Deihilchaltun's mist striking fea 
turesis the limestone causeway that spans 
its center (apposite), This tremendous con- 
course. is @light feet high in places, wide 
enough for four wotomabile lanes. and 25 
long as Pennasivinia Avenue between the 
United States Capitol and the White House 
Nowa weathered rom of quarried blocks. it 
still shows evidence of Lhe smooth plaster 
that onee covered its entire surface. 

tn imegmation’s eve.one can picture the 
throngs that crowded the thoroughfare, 
moving i procession past the Standing 
Temple (lower left), Cenote Slocah and 
the huge Palace Cright center), te the Tem- 
ple of the Seven Dolls (upper leit). This 
view shows-the buried Doll Temple before 
excoVadion 


SOP EL GPRM hare id bee 


of another, each projecting » bit farther than 
the next, until the gap was stall enough 
to be closed by a capstone (pase 108), 

Interesting as the Standing Temple proved 
to be, we found it puny beside the awesame 
fambling complex of tuildings which we 
christened the Palace (opposite page, to the 
right of the causeway). Covering more than 
a dosen acres, this colossus was large enoueh 
by itself to swallow most of the principal 
buildings at such sites as Chichen Itza. 

To excavate the Palace as a whole was 
utterly beyond our means; it would take 10 to 
15 sears of intensive work by hundreds of 
laborers, But we couldn't help jetking at this 
buried ginnt. 

We assigned a crew to dig a single big ex- 
pleratery trench into what seemed a vast 
refuse heap behind one wing of the Palace, 
We were looking for something exceedingly 
rare in stony, hardpan Yucatin—a deep de- 


posit of undisturbed artifacts capable of giving 


usa kind of ledger of the long centuries. 

And that is fust what we found. 

In a series of cuts only 16 feet wide and 14 
feet deep we recovered nearly 250,000 fray- 
ments of pottery—a “haul” that will require 
morths and years to assess fully, A prelimi- 
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nory check, however, revealed an amozing 
number of pieces similar to those we had found 
in the Standing Temple, items obviously lim- 
potted from the Uaxacttin region of Guate- 
tiila. Nothing could bove been more useful 
to us in linking the early history of Vucatan 
with that of lands to the south, 

We found burials bere, too, with whole 
vessels left as fineral offerings.. One old man 
had been equipped for the afterlife with many 
plates onl jars of food. Beside him rested 
the skeletons of two adolescents—presumably 
his. wives, for Maya gicls were married very 
VYounn, One of the eirls had her incisor teeth 
fled down to fine points: we could only hope 
she bad found this fillip to ber beauty sufficient 
to justify the pain of the operation. 


Divers Plumb Dvibilehaltun’s Well 


Not all the treasures of Deihilehaltun lie 
on the ground, or even in it. One of the 
striking features of the tremendous site is the 
reno, or great natural well, in the city’s 
center (pages 112 ond t21), Largest of more 
than a rloven at the site, it is four times as 
deeply titled with water as the famous Cencte 
of Sacrifice at Chichén [tei We approuchead 
lis exploration with tense anticipation. 

Obviously, the traditional tools of the 
archeslogist would ayail us littl here: we 
must trade pick and shovel for musk and 
Aqua-Lung, That first year we enticed two 
vacationing students from the University of 
Florida—David Conkle andl Whitney Rohb- 
binet— to try out their Aqua-Lung, and in a 
very few days we struck real pay dirt. An 
amusing wealth of artifacts Gime wp—acem- 
plete jars af early and little-known wares, 
pieces of worked flint, carved bone curplugs, 
and nearly 3,000 potsherds. 

By the etic of the first season's work it.was 
apparent that we had an archeological bear 
bv the tail, Dzibilchaltun beld secrets of the 
Wimost importance; to untavel them would 
lake oa large pred skilhed staff wears, 

Mast scholurs have believed) for same time 
that the ereat Maya muiins were not really 
cltles, but ceremonial centers where a seyttered| 
population could gather from coral homes: to 
worship and: trade, 

Dzibilchaltun appeared to refute this con- 


cept by the very-size ond pumber of the 
remains, Too many permanent structures 
were scattered over tod immense an aren, The 
flimsier thatched! dwellings of the people may 
well have numbered ten to fifteen thousand, 
indicating a laree, permanent population. 

This posed new problems. How could such 
an immense center of uthan chvellers have 
lived olf the rocky soil of the area Because 
of their slash-and-burn system of agriculture, 
the Maya never were uble to use more thon o 
small fraction of their land for crops at one 
time. To exist, Dadbilehaltun must have con- 
trolled a wast surrounding area, leyving tribute 
for from the center of power. But this em- 
pire concept runs counter to lonw-held views 
on the social structure of the Clissic Maya. 

A final puzzle: When the Spanish con- 
querors arrived, they found masses of local 
historical tradition. The Mava themselves, 
when thew hail learned how to write their own 
lamrunge in the Spaniards” alphabet, duly set 
down much of this history, Although rich in 
(detail, these chronicles sav not a word of any 
great ruined city in the area which might defi- 
nitely be Deihilehalturn. 

That Deibilchaltun survived the conquest 
is attested by the presence, in the center of 
the great ceremonial plaza, of one of the first 
churches the Spaniards built to their Christian 
Gol, The chronicles tell us, moreover, that 
the Spaniards built their Yurutin capital, 
which they name! Merida, on the site of -a 
very great and ancient city, The. Could 
Deihilchalturn bet Tho? 


Expedition Begins All-cut Assault 


With such intrigulng questions as these be- 
fore us, we appenied to the National Geo- 
graphic Seciety for help. ts response was 
typically prompt and generous. Thanks to 
its support, and that of the National Scence 
Foundation and the American Philosophical 
Suciety, we were assured of funds for a co- 
ardinated assault on Deibilchaltun of ut lenst 
sevetal years duration, 

The National Geographic Society's aasiet- 
ance took more than monetary form, Bates 
Littlehales, stuff photoyripher for the Maga- 
zine, was assigned to us for the season, doing 
our technical picturemaking as well as photo- 


Workmen Clearing the Temple Doorway Stir the Dust of Genturies 


No one knows why the Temple of the Seven Dolls escaped destruction, Throwgh seme 
desire for preservation, the Maya stuffed it with limestone and buried it, then built 
a larger temple directly above, Four-foot-thick walls sustained the heavy burden. 
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graphs aod paintings for this article: (pages 
1027 and 105). Through him The Socteby’s 
superh photographic laboratories were made 
available to our project. 

When Bates was forced home by illness, 
his place was taken by William Campbell 
who did valiant service in finishing the job, 
The Soctety also sent Luis Murden, ace diver- 
photegrapher, to lead our underwater team 
Of its web-footed exploration of the great ce- 
note, Marden bhinsell writes with vivid au- 
thority in the following article (page 110). 

One of the most impressive remains (at 
Daibilchaltun is the suc, o great white 
Causeway that runs for a mile and a half 
throweh the heart of the citv, fanning out into 
vigantic paved decks that once supported 
rou of nnposing temples. Sixty feet wide 
and, in places, eight feet high, this monstrous 
ramp was built of stone blocks covered] with 


gravel wnd capped in white cement (page 94). 

How much stone went into it? cA good 700 
million pounds. When one stops to consider 
that these neolithic people had no metal tools 
aml could quarry the local limestone only with 
Sharpen fracments af harder stone, their 
feat setms all the more fantestic. 

Along this catiseway, like government boild+ 
ines along Washington's Constitution Avenue. 
ctood temples and vieulted buildings: Through- 
cut its length the way wae murked by carved 
stane monuments beating sculptured figures 
und Bieroglyphic inscriptions, At intervals, 
amiller cuusewavs led off at right angles to 
other palaces pnd ecclesinstical structures. 

What was the purpose of this vast avenue? 
The ancient pouples of Dthilchaltun kines 
nit the wi hee] thew prnssencee] neither vehicles 
nor comesticatedd beasts to draw them. We 
are deft to conclude that their readway must 


Nutional Geodraphice Research Chief Studies the Temple's Plaster Carvings 


De Lyman J Briggs, Chaintian of The Society's Committee for Research and Explora- 
Hen, touches the stucee gimgedy, for it has virtually disintegruted under time and 


veel her 


Excaviders photographed and sketched the designs, preserved them in 


plowter, arin mode peed tlie t he artist's rye feotian iif the Leriple arieinal foearte 


[pies Tog-4 1 


Dall Temple 


The carvings by their technique indicate soniething of the age of the 
They obviously represent o stage in Mava culture before development 


tH atVlited stone carving such os thet ced at the later ruin of Chichén Ited. 
The Maya then, as today, made plaster by. burning limestone, And doubtless then 
as naw, thee teslieved teed luck wild follow if a woman rpproae bed the fimekilns 
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veremonial 


have been primarily esthetic of 
When I had first come to Deibilchaltun, | 


had been fascinated by o Wrormid at the 
eastern end oof the pereat causeway, ‘Time. 
weather, und the depredatiins of tan hae 
virtually destroyed. it, hut the collapse of its 
superstructure bad served to revenl traces of 
buried chambers from some earlier period. 

Returning to the site for the second sensor, 
| begun clearing away the cerntse yungle growth 
obscuring the fallen pyramic anc plunged 
Into actual excavation, 





A ‘Temple Emerges from Hubble 


Tt soon became clear that we hod stumbled 
pon a much greater find than | had sus- 
pected. Below we Iny not merely some small 
forgotten chambers but on entire temple in- 
tentionally and carefully buried. 

Four and a half months later we had peeled 


it4 


Calendar Symbols and Niythico! Faces 
Fill Medallions: in-an Alter Room 


To the Mays, the -pasmige of time was life's moat 
ilnorbing interest They regarded the days a 
ving pods and erected stelae to mark the end of 
signitieant time periods. From this constmingz 
Interest! caine a ocrewning IMmtéellectuat achieve- 
ment: o chronology as accunté as the Od World's 
Caregoriin calendar devised cettinies: later. 

hay VA aSEToTm cr pmesis tevcloped the New 
World's frat svatem ol whiting ‘Medlaliiins ai 
leit, found on the alter decoration in the Dall 
Temple (painting, opposite), bear the most recent 
Mota ihvphic itikeriptiaons known Bellew po 
date from the t3th and i4th cerntarics: thew dure 
ve to aven hundred years later than thoee af 





Clissic times, Althourh the glvphe show dubs 
stuntial changes against those of earlier tomes: 
most are decipherable a4 calendric svmbole. ‘They 


Probably denote mspicious dave 
harvesting, and other activities: The puthor be- 
licves Lhese texts may ywove of great vulue in 
linking two ers af Mave history | fee Log) 
Se alpie| cite! seit liniroyvercd the Cuaerayolert qt mecuels 
lion of left beneath o later ara Jari chest raved 
meroptian (above), Dot<dush symbols omone 
the {ses ore tumernls, An cape cditton archec)oe 
gist Hiade ther druwtnes mm the terriple hielore 
the medallion was pattatnkingly removed for 
preservation in a miedo in Meétivda, 


for plonting, 


away more than 3.000 tons of stone and lurely 
reached the temple tioor, To excavate the 
dlmust perfocth preserved py 7 
the temple rests will, we ctleulate, 
removal of another 7,000 tons. 
Meantime. however, we can describe the 
structure that bas emerged thus far: Tt ts, 
admitted, og father ungainly, uninhibited 
elifice, different from the formal and 
Classicnl buildings of later Maya days. 
Certuinly, the great sIubs which form its 
walls, Three to four feet thick, seemed crude 
to ws at first. Searcely worked, laid in mod 
not mortar, they were more massive than 
strong. But we came eradually to keow that 
their surfaces had been far from unoderned, 
Indeed, the lower sections wore a thick coat 
ot stucco which completely hid the rough 
masonry beneath. The upper facade and the 
two upper moldings boasted a frieze carved 
in such full relief ns to be almost “in the 
round.” The artist. obviously. had been. given 
the freedom of his medigm—stucoo—nand. in 
a itesh and naturalistic phase of culture, hail 
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let himself ge with quite happy results. ‘The 
sen tsird, stitug ray, und fish on the north 
fncadeé. facing the sen, were delicotely and 


imaginatively concerned (pages [0] and 102). 
The temple's unconventional desten did 
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Lost City of the Maya 


recovery, but we could discern beneath it 
tantalizing glimpses of an earlier coat. Pains- 
tukingly we scraped away, photographing and 
sketching each stage of restoration in case 
whole segments should flake off and disappear, 
After bath upon bath of water and hydro- 
chioric acid, we managed to salvage a por- 
tinlhy damaged medallion in bloe and orange, 
its crude hiercglyphics brushed on in black; 
only about half of them were legible, 
Sealpels Reveal a Masterpiece 

This discovery was thrilling enough. But 
It hégged the question: should we sticrifice 
this bird in the hund for the still-earlier in- 
scription which might lic below it? 

Only in the final week of our dig did we 
muster the courage to try it. Wielding surgi- 
cal stalpels and applying hydrochloric acid 
(which dissolved the plaster but had little 
tifect on the pigments), George Stuart ond T 
slowly pecked off the damaged merlallion. 

We were lucky: the paint of the new emerg- 
ing medallion clung trhtly to its own cout of 
plaster rather than to the overlay. Bit by bit 
we revedied an almost perfect inscription, a 


close replica of the other medallion, but square. 


instead of round and with jts glyphs precise 
ond clear. 

Should we ga further still? A. discreet prob- 
ing around the edges dissuaded us; it senmed 
certain that the initial medallion beneath had 
been broken up when the altar bad first Leen 
remodeled. We contented ourselves with. the 
sufficiently hazardous job af remeaving the 
existing medallion for display in o Mérida 
PULL Se Lert, 


Inscriptions May Link Two Fras 


To any archeologist of Middle America, the 
significance of these two glyphic texte—the 
one we copied and destroyed, amd the one we 
preseryved—will be immediately clear, 

These are the only hieroglyphic inscriptions 
ever found from the last 650 to GOO Vvears 
of Moya history. Furthermore, they are spe- 
cificallhy associated at Dethilchaltun with arti- 
facts and architecture that give us indisputable 
proof of their relative age, placing them per- 
haps ax late as the 14th century. 

Prehistory in Middte America has offen 
been companed with a jigsaw puzzle, but this 
is unfair to the archeplovist—because the 
pieces af a jigsaw fil together, and the bits 
and pieces we have previously used to recon- 
struct the past in this area do not. 


1) 


The famous Classic Maya cities of the 
Guatemala jungles, with their development 
dated so accurately by the remarkable Maya 
calendar, were suddenly abandoned between 
An. O00 amd 900. By the tine of the Span- 
iards, the Maya wete using an abbreviated 
culendar 20 vagué that it is imposible to link 
the ancient calendar with our awn. 

Thus the Classic Period, though intensively 
studied: sand well understood in its-own chro- 
nology, remains floating in the feast, uncon. 
nécted with modern history. 

Maya culture continued in ittegular spurts 
In Yucatin. The se-colled Floresernt Period 
developed at sites such as (Uhichén ltet and 
Uamal, Later there wis a period of tntensive 
trade with the Mexican hivhlands: this we 
call the Toltee Period, when Maya art showed 
a strong Mexican influence: Still later (but 
we do oot know how moch loter) came the 
Mavapin Perinl, when, according to the 
chroniclers of conquest times, all Yurutin was 
ruled fron the city of Mayapin, 


Yurdstick to the Distant Past 


The earliest: date in Maya history which 
we cin plice with any certainty in: our own 
calenilar is that of the destruction of Mayapan 
by civil war in Hel, None oof the tonown 
Yutatin cities were occupied long encugh to 
Hive us any firm yardstick of measurement or 
connection with the earlier calendar period, 

Not so at Deabilchaltun. The findings we 
have. made there, the pottery, artifucts, and 
architecture. all show that this amazing. city 
was founder between 2000 und 1000 p.c., it 
net carher, [ts culture developed on the spot 
and flowered through the Classic Period, when 
the city was perhaps the largest in the New 
Workd. 

Then, instead of being abandoned, it kept 
on growing. thriving uninterruptedly throwch 
all the remaining crises of Maya history, on 
inte Spanish colonial times. 

Here is the site’s great challenge far ws, 
This is the yardstick we hove never hod be- 
fore—a unique one more than 3,000. years 
long. And if we do our job well, we should 
be able to we it to bring sume order into 
What has heen this far a most disjointed 
knowledge of history in this part of the world, 

In short, the excavations we launched in 
the gaunt, gray ruins of Ozibilchaltun may 
Vield troasures beyond even our test sanguine 
expectations, intangible yet more welghty in 


‘signifeance thin the most imposing pyramid. 
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At the foot of the slope a big rectunmular 


lintel of stone stood on end between a tree 


trunk wind the driom of a column. Head down- 
ward, T corefully fingered it for possible hiero- 
Hivohs. but all four sides were smooth, 

We edged over the drop-off between. the 
leaning rock pinnacles: Our lumps threw 
cones of ficht on the hack wall, which curved 
abruptly down to the toe of the cenate. At 
the foot of the rocky columns we came to 
anmcither landing, and then the bottom dipped 
aan, fattened. and slid inte a low-arched 
black tunnel, 


Divers Probe a Dark Cave 


At the mouth of the tunnel the depth gauces 
read 120 feet, The exhaled alr bubbled noisily 
from our reulaters, and when | held my 
breath, IT. could heor the expanding silver 
mushrooms of air glucking and tinkling as 
they streamed to the rocky vault far above 
our heads, 

[looked upward, Under the curve of rock 
the surface opening glowed faintly oreen, its 
dim arch of light slashed brutally by the 
Hingonal musses of leaning rock, like mon- 
strous jambs at the fate of some cold and 
silent bell_ | 

Littlehales and T finned sur way into the 
tunnel's mouth: We hed to «wim close to the 
flour of ooze to pass under the low arch, and 
the muck swirled in the wake of cur fins. 
stiidenly the oily black stuff whirled wp be 
fore my mask. and 7 tornied to lool for Livtle- 
hates just in time to see the green disk of his 
lamp wink out, | turned my own light full 
in mi ewes ant coukl see nothing. | was-in 
utter blackness andl could not tell up from 
dawn, of which way led back to the tunnel 
opening. to the surface, and to air. 

For 10 seconds T felt black panic. Then 
Teaéon returned. Inhaling deeply, | rose to 
the arched roof of the tunnel and clung there 
like a Hy. As the roil gradually subadded, it 
leita foot of relatively cleat water under the 
rout. The-vreen firelly of Bates’s ight wavered 
toward me, We touched bands and started 
up. We had. been down about 20 minutes. 

When we emerged into the dazzling suntight, 
T wsked Litthehales if he knew why the mod 
had boiled up so suddenly. 

“Tt was this,” be said, holding up one arm. 
He wore an oversize armlet of terra cotta. MN 
was the broken neck of a jar, our first artifact 

“Tsaw itlying half boried in the tour,” sate 
Bates, “and when | togeed wt it, the ooze 
sputted up in a black cloud that obliterated 


everything.” 
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Sunday at the cenote, Fach weekend, when the divers suspeniled operations. care 
free Chilitren from near-by villages turmmed the pool into an ¢ld-<tyle swimmung bole 
Caving ladder at left awaits the return of the Aqua-Lung crew on Monin 


Interspersed with the-lnnes of cows and small bones. One enormous femur mist have be- 
rodents we fount) human fiwhone« and longed to 4 giint of # man DES Of COT 
cranis, The skulls were so flattened that the qguering Spaniard who either fell or was thrown 
Cope of the cranny was very litth bicher than Inte the simkhele ree Ya) Other Uhieh 
the riddwe aver the eves bones were snaller ancl more delicate, and one 
Bishop THe de Lance, the miszuided dainty pelvis was, | om convinent, that of a 
geolot of the 16th century wh burned all Mayu niaithen, yy skeptical companions 
the Maya muuuscripts he could fin, par asked me bow | could be-sure, and 1 could 
tially atoned for his cultural crime by writing only reply that | felt it in ber baames 
his Nedotion of fae Dhines of Vecaten, Tn it 


he save: They hal ther heads and foreheads Groping Blindly. tn ore 


flattened, and this was ulso intentionally lone At the end of two weeks of extensive dig 
by their mothers in their childhood The ging, our rich vein ot 60 feet bemame ex- 
iniant heads were fattened by binding two hyausted, aod we moved clown to the fancing 
bards tehtly to the cranimn 280 feet. Here we worked standing on ou 
Possibly the bones were of victims aicdiown- heads, groping in gore up ta our armpits 
ing or even the corpora delivtormm af pre While We probal in Complete diirkiness, 
Columbian murders. Hut the increasing num- Newton's third law of molion—'lor every 
bers of nonulilitarmn objects; in acdiditeon to rion there an ep ana opposite reaction 
the bones, made fr, Andrews think that —ws -sraphicalls borne fae to a owe 


SJacah may have been the center of acenote§ = «omade a violent effort te Uhrast our ans deep 
cult. like that which centered round the cele- Into the eder, our bodies would move back 
brated Cenote of Sucrifice at lattersduy an equal clistince, so Lhol Ww penetrate the 
Chichen [tas stutt we til to kick aur Hs Cone any: 

At the foot af the slape we found biggeer Under a tree trunk we found a dogen buried 


LI ts 


Lip trom the 


pots, some of them entire, Tt was frustrating 
to feel the rounded shape of a whole jar in 
the oove, only to have 4 section come away 
in the hand despite the mest careful digging: 

At this depth the walle qirved down to meet 
smooth aide slopes of mul, We worked up 
these slopes, oir right arms buried like plow- 
shares, Abead of our questing atts the quiv- 
eving aspic of clinging. muck heaved and 
cropted in geveers of cloudy smoke that shone 
brown and oily in the light of our Tarn. 

Cin this alin se [ found the hanclsomest whole 
jar Of the season. Fortunately it lay mouth 
(own, and a0 was easier to extricate in one 
piece, I leit it for Fernando to cig out while 
| prepared to photograph him as he emereed 
with the magnificent specimen (poor 9D), 

Que dav, while probing deep in the much 
at 90 feet, TI grasped something that: felt like 
a branching twig. When | shook it frep of its 
coating of nud, it shone ton tmdath and hern- 
like in the circle of fight tu be o tree branch. 
It looked familinr, and suddenly, to my aston- 
ishment, | recocoted it, T held a piece of 
sea fan, a gorgonian such as | had swum 
among so many times on coral reels. How 
did it come to be in the cenote, GO feet down, 
under three feet of ooze? 

Later 7 found more sea fan fragments, and 
these finds, more than any «athers; convince 
mie that there must have been a cult al sone 
kind connected with the cenote. OF no knewn 
use, the vorvonians must have been deliber- 
dtely thrown inte the cenote in some nite, 
perhaps a cult at the sea 


Repested Diving Risks the Bends 


While we dived to 60 feet or less; we hid 
litth cause to worry ohout the physiclouy of 
diving: We rarely had to decompress, becouse 
we staverd within the limits of the neiedecom- 
pression tables, and se had no conse to fear 
the bencls; that unpleasant aliment that hovers 
over the bead of every diver whe dives top 
deep and stays ton long or comes up too fast. 
When we moved down fa the S€-feot level 
and beyond, we had to keep close watch on 
our tithe below. 

Complications confront o free diver when 
he makes several deep dives in one day. Then, 
even though he may adhere carefully to de 
compression times far each dive. the nitrogen 
which dissolves in his body under pressure 
slowly builds up to the threshold of danwer. 
Hf be then comes up too fast, the gus dissolved 
in his tissues and bloed turna ta bubbles and 
causes pain, paralysis, or cleath, 





Well of Time 
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Cine day Littlehales atid 7 clecicledd to see 
how far we coulil ponetrate into the cavern 
nt the bottom of the cenote. We dived to 
where the palely gleaming lifeline plongeti 
into blackness Letween the rock piirucles, 
1 had rigged two lines tied to bronze snap 
cwivels: Wa snapped them bo the lifeline gn 
swam down mto the murk. ‘The swivels slid 
to the end of the lifeline and clicked against 
the shank of the buried anchor. 

Cnwiniling the lines as we went, we swam 
slowly inte. the black tunnel. In the core of 
cht from omy lamp a single black-catfish: its 
eves gheaming dull ruby, trailed its whiskers 
in the mud. Alweve os the vault rose gently: 


Eyebrows arched, the [ttle mask (page 125) 
gtures ft ite underwiter disciverer, Divers 
rarely mode open finds tacept when rock siples 
thifted layers of debria om the alope of the 
conote. At the fout of the dupe the men 


plunged arms deep inte the black tock to 
feel wut objects of intercal, 
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Talking Pictures Carved 
on Bone Speak No More 


Divers Littlelnles and Euan dis 
covered these bone awls or hair 
skewers cond with Maya biero- 
elyphe They are anne the most 
striking of thousands of artifpets 
recovered (pame 92}. 

The meaning of the insecriprlons 
is unknown, although most of the 


givyphe contain reeagnitable ele 


ments. Considerable prowess has 
bern made in interpreiing numer 
eal and ecalendric glyphs ane! 
others relerrme to color. direction, 
drourhi, and sickness. In 4hill 
others, i} aces certain that mony 
elements represent sounds. ne: dia 
eters boar orarth writin 
Archeulogists hove oceumulated 
an tminh dats that a cryptinalyat 
using mederm techniques might 
unlock. the poze. Col. William 
P.) Predman, the Nations fore- 


Flieebeth, alsa an expert, have 
asaociated themselves with the 
Daibilchaltun prapeet to cexplore 
the possilsitities. 
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Soon the cloud of once swirled around ws, 
[ looked at my depth wauge: it read 140 feet, 
Here. more than 50 feet into the tunnel, the 
floor tan neariy level. Our gauges were: culi- 
brated Tor sea water, which is denser thorn 
fresh water ly 2%: percent, oo that the actual 
depth was nearer 144 feet, 

We remained ot this deepest point only 15 
minutes, then swam back to the outer ainphi- 
theater and rose at the then-prescribed rate 
of 25 feet per minute. 


Ominous Twinge of Pam 


We hart dived twice before that same-day, 
ceeompressing Carefully both times on ascene- 
ing. Within five minutes of emerging. 1 felt 
it slight pain in my right upper arm. Quickly 
I put on a fresh tank of airand went down to 
#0 feet, where I stayed for 10 minutes, then 
came up by decompression stages, Still 1 felt 
the prin, and ao went down a second time to 
80 feet for 20 minutes, When 1 rose. oyain by 
this, the pain retomed. By now 7 was blue 
with cold, having been under water so: lone 
that T was chilled through. 

By coincidence an engineer friend, Melvin 
Art, who was building o new power plant in 
Meéridu, har mentioned the night before that 
he could rig an emergency recompression 
chamber if ever we neveled one. 

During the 20-minute ride to town, the 
puln became. almest unbearable. There was 
no doubt pow: for the first time in 17 years 
of diving | had a case of decompression sick- 
ness—ithe bends.* 

We telephoned Art from Dir. Andrews's 
house, “See vou at the plant in 10 minutes,” 
be said. 

When we got there; workmen already were 
awirming over a square-sided off storage tank 
the size of a small rm. A pressure gauge anil 
air hose had heen connected, and men were 
culting on wirtight vasket of linolewm for the 
minhole otop the tank. 

After briefing Mel on the use of the recom- 
pressiin lablesin the 0. 5. Navy diving man- 
ual, Bates and To climbed up the ladder and 
lowered ourselves into the tank. TLittlehales 
felt no sympturns but decided to take the 
treatment ton. Mel banded down p ashlicht 
and hammer, and then the men slammed 
down the cover and began to twist hone the 
nuts, The clangor inside. was earsplitting. 

Ait began to hiss into the tank. We lov 


'Ser, in the Naviovat, Goicearnm Macanwe: *7 
Found the Hones of the Awanty,” December, 1957: 
and "Comer Under the Seu,” February, 1046, both liv 
Lats Marlen, | 
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or felt cooler. Blinking inthe blize of licht, 
I saw long faces all around me. 

“We couldn't get you down to 163 feet.” 
said Littlehales., “The tank wouldn't stant! 
more thin 100 feet,” 

The treatment had temporarily alleviated, 
but not cured, the bends, 

That night I slept under Strang seditives. 
When PF awoke, Littlehales had not yet come 
downstairs. | found him stretched stiffly on 
his bed. He complained of a pain at the base 
Of the spine anid could) not sit up. Now | 
wae truly alormed. If this was aleo the bends, 
Littlehales wos in danger of complete paralysis. 

There was no choice. Allen McLean, Jr., 
the United States Consul, telephoned Mexico 
City, and with ithe U. 5. Ambassador's wp- 
proval, the Naval Attache sent out a radin 
call. Within the hour we received word thut 
ain aircraft would arrive that afternoon to 
evacunte us to Flotids and » Navy recom- 
pression chaniber, 


Navy Airlifte Stricken Divers 


The foiir-engined airplane was o welcome 
sight as it circled Merica airport. The Navy 
had sent the biw-aircraft because It could pres- 
surize its cabin fully, We flew at only nine 
thousand feet across the Gulf of Mexico, so 
that sea-level pressure could be matintainesd. 
High tying in an unpressurigzed cabin. would 
have expanded the bubbles in our blued 
streams, CHUusing permanent injury. 

Les« than three hours later we landed in 
Ponama City. on the northwest coast of Flor- 
ido. At the Mine Defense Lahboratery, it 
seemed that the entire base, headed by the 
commandant, Capt, Richard Anderson, had 
tured out to mect us, We were hustled 
stright to the recompression chamber. 

Hecause of the lone delay between the onset 
af the bends and treatment, we spent 44 hours 
and 26 minutes all told in the uray tank. At 
the end of that time, thanks to the expert care 


(Cenete Xlucsh, an Ancient Sinkhole, Molds Seercts of a 
2,000 yeare dwellers in Dotilehaltun cropywdd clay pots and oarniments 

Bevond it carpet of Lillies, the water preserved oblects usually found 
Today the well remains a nucleus of life ina parched fand; 
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mon and bast still come to drink (painting, powe 1124 
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of the Navy, we emerged completely cured. 

L should like to express here the deep wrati- 
tude of Littlehales and myself for all that the 
United States Navy did for us. They took 
care af two unshaven and ailing civiliuns with 
unfatling goed humor, and we shall always 
remember them with heartielt thanks, 

I planned to retitrn te Yucatan to finish 
the job. A Navy specialist in diving medi- 


cone, Drs Charles. Aquadro, offered to ger to 


Yucatan with me. | was delighted, because 
Litutenant Aquadro is an experienced under- 
water swimmer, and he would bring the latest 
ani as vet unpublished U.S. Novy tables for 
repetitive dives. 

When To returned to Vocatan a few days 
later, | was warmly welcome! at the cenote. 
Some of the Indians seemed rather surprised 
to <ee me back, ond | asked Fernando why. 

“They fully expected to see you get in 
trouble.” he said. “Thew say their patroness, 
St. Ursula, lives at the bottom of the cenote 
and rents anyone digging up the bones pinel 
household goods of their ancestors.” 

Fernamio handed me a clipping from a 
Mexico City Enelish-linguage caily news- 
paper thot was headlined: 

“Ancient Curse’ on Mavan Wells Strikes 
National Geographic Divers." 

The Indigns of Chablekal settlement at 
Daibilthaltun say that the image of their 
patron saint once stood in the rumed Spanish 
chapel on the east side of the cenote. When 
she was moved Jone ago to the church of 
Chablekal, her “little sister,” or another mant- 
festation of the saint herself—it was not clear 
which—remained behine in the cenote, 

“Tt is. dey down there where she is,’ they 
insisted, T hod been to the bottom many times 
ane had been wet all the way. 

Whenever the feast day of St. Ursulacis cele: 
brated in Chablekal. music and fireworks can 
be heard issuing from the cenote, they told us. 

(Contimued em page 122) 


Ruined City 


Visitors from Menaa and 


Progreso hold picnics around the pool, and dusty laborers on the archeological project 


roftresh themselves: im the cool waters at the end of the dav 


The expedition erected 


a fence to keep pleasure seekers out bot opened the gates after working hours, 

Here rising bubbles mark o divers descent) two menat the neht of the red pomp 
tank prepare te descend) Vuratéin’s peertus Linestine has few overs and likes; water 
isually appears only in these natural wells, 
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SOltened from Coenturties of Lmimersion, 
Rroken Pottery Dimes in the Vueatin Sun 
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Lip from the 


My wife hac) come-to dive with us fora few 
days. One morning: Ethel went down with 
Fernando ind me, She halted at 60 feet while 
we sank to the slopes below to make photo- 
#rajshs, . 

As T worked, T hummed “Adelita,” Pancho 
Villa's old marching: song. Fernando, who 
could hear me quite clearly, recognized the 
buns ancl locked up from diving {Oo grin. 

Later, when we had come up, my wife said: 
“You know, while I hung there waiting for 
you, Tl ‘heard a high, thin singing. It was 
wery faint but quite. clear,” 

“Tinpissihte!” Tsaid. “You have been lis- 
tening to too many old Indians’ tales.” — 

“T tell vou T heard it.” Ethel insisted, “and 
what's more, the melody sounded vaguely 
familiue. 1 can't explain it, bot T know. it 
Was not imagination.” 

“You must have heard the singing of Santa 
Ursula,” Fernand said with a straight face. 

Aly wife will not know the answer to her 
mysterious singing until she reads these lines. 


First Figurine from Well 


We had gradually worked our way down 
the slope, and finally we mowed into the black 
tunnel at the bottom. The floor is nearly level 
here, and anything that rolled down the slope 
must have been caught long before it reached 
this point. We found nothing. Returning to 
more productive levels. we opened up another 
vein at 60 foet. 

On my wife's last day of diving, she made a 
unique find, Fernando and 1 were searching 
the slap when we heard an urgent hooting, 
Ten feet above us, Ethel wavetl her lamp 
violently. Gently, in order not to raise clouds 
of nove, we pulled ourselves hand over hand 
along the stones. She held owt her hanel, and 
there in the beam from my lamp lay a litthe 
clay jaguar, not quite five inches tall, the first 
feturing from the cenote (page 124), 

The days slipped swiftly by toward mid- 
June and the rains: Charlie Aquadro, Fer- 
nando, and | worked our new mine, The 
potsherds were smaller and fewer now, but 
af better quality. We found nearly all of a 
beautiful orangeware dish. Its glowing pieces 
felt as. silken to the touch as jade. 

For nearly two weeks we had a phenomenal 
run of luck: not » dav passed that we did not 
turn up some odd or striking piece, Once 
Fernando, hele something out to me that shone 


Well of Time 


its triangular face (paze 118). 


everything in-a pole champagne leh. 
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white in the light. Tt wos o spotulate bone 
hair skewer, with four hieroglyphs carved on 
That sane 
day 1 found a small cylinder of rock crystal: 
Fernindo next fowned the only bit of jade to 
come. out of the cenote, a crass-oreen bead, 

One of the most onusual finds was uw small 
wooden mask (page 125). The puff-cheeked 
face, with its curious double-tapknot hagir- 
dress ard wite-open mouth, fooked more 
African than Mayu. In the Juboratory we 
expurimentilly inserted the rock-crystal cylin- 
der T had found into the mouth: jit fitted 
perfectly, ant] may well have been fastened 
there when the mask was tossed inte the 
cengte centuries ago. 

My own best find came nearhy on the last 
day of diving, when [ saw a yellow circlet 
embedded in mud, It was a bone finger ring, 
incised with glyphs and a zigzag cesizn, as 
fresh and sharply outlined az if carved vester- 
day (page 125). 

On the Inet day Fermande and 1 retrieved 
the anchor and lifeline, As we neared the 
surface, we heard a sudden rattling. 1 looked 
up. A mayvind of silver rods punctured the 
surface, dimpling and starting the water 
mirror, The rattling become a loud sizzling: 
the first heavy rain of the season was falling. 

As we emerged, the pelting rain felt cold 
and wet. When a naked diver comes up inte 
heavy rain, he feels much os a fully clothed 
mun does when walking inte « thundershower. 
If he can, the diver ducks down under the 
surface again to keep “dry.” 


Summer Rains Internopt the Search 


With the sueldenness of the Tropics, the 
rain passed and the sun cime out, washing 
In the 
distance the sky lowered ‘black, but neor at 
hand the trees and rocks shone with the new- 
ness of a freshly made world. The bush, 
awikened by 4 week of tentative raindrops, 
burgeoned! with spring green, Clouds of but- 
terflies, pale chartreuse, sulphur vellow, and 
white, clustered on the rims of the rain pools. 

T theweht of the archeological treasures thit 


surely lay still hidden beneath my feet. All 


over Yucatin, cenotes hold in their cool grasp. 
secrets as yet unprobed by earthlound arche- 
ologists. One day, with St. Ursula’s permis- 
sion, | should like to dive once more deep into 
the centuries of ancient Yucatan. 


Beyond a Sea of Sisul Spikes, the Doll Temple Gleumia in Restored Splendor 
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The sea forse fas a colts head, an insects shall- 
like Oody, und the pouch of a hangaroe, yet actually 
isa fish, Moreover, the male grees birth to the young. 


Little Horses of the Sea 


By PACL. A. ZAHL, PID... Senior Evhitorial Staff 
(Natura! Sciences), National Cerographic Magazine 


With photographs fy the author 


NE winter morming the kindergarten 
() teacher in a New Work City school 
for beve gathered her brood for a 
conversation period. Peter spake profoundly 
on the subject of scooters: Jim, about his col- 
lection of plastic soldiers; Tom, of the sailboat 
pond in Central Park. 

When it was our son Paul's turn, he an- 

nomen! that he would talk about sea horses, 
on which he considered himself something of 
a specialist. He had recently watched me set 
Up, In cur apartment, saltwater aquaritums 
stocked with pyomy sta horses, whose mone 
normal hohitat is the grassy inlets ond shallow 
haves ol war seas. 
Our suceess had been consijerable; Our 
horses frolicked contentedly jin their adjuatic 
corrals, feeding with eusta onthe brine shrimp 
we provided, and giving birth in due course 
ns thoogh in the privacy of their natural 
environment. 

The teacher nodited approval as young Paul 
bev: 

“Yesterday | watched a sea horse give birth 
to many balies: T saw the babies come out 
of the father’s stomach,” 

The teacher redlened slightly and inter- 
rupted to say: 

“Paul, I think vou mean @ mother =ca 
horse.” 

“No” imsisted the youthiul ichthvelogist, 
“the father had the babies.” 

A puitient smite played over the teacher's 
face act Paul, with quiet confidence, told how 
he oni] his sister Eda, age 9, hardl the night 
before watched o male sea horse delivering. 
One by one, the babies had come out of the 


“stomach,” ysually tailfirst, Quickly they had 
gained contiddence and propellal themeelves 
olf in search of « blade of grass about which 
to twine their tails, 

Whether Taul convinced the teacher, I do 
not know. Nest day in the faculty lounge, 
however, ber stury caused some chuckling. As 
she confessed subsequently to my wife, she 
was Inepited to check Puul's story in an en- 
cveclopedtio. 

There it was-in black ane white—the facts 
of a strange life cycle in which the female 
eeu horse depasits her egus directly into the 
male's brood pouch, Here they ore fertilized 
ami developed, to be live-born ater o hatch- 
ing peril of about 10 days. 


Stable in an Apartment 


Converting our apartment into a ses horse 
stable was more than whim, In earlier years 


we had kept a home menagerie of animal pets, 


inchuding many fresh-water tropical fish* 
Then, ke many home agquariiste,. we discov- 
ered] that certain marine species may be 
maintained almost as easily as their fresh- 
waiter cousing; it is now possible to get salts 
and concentrates which produce a Solothin 
closely resembling pure sew water. 

For the beginning salt-water aquariist, the 
ovemy sea horse (/ipporanrpws tosterae, a 
member of the fish eroup) is ideal, net only 
because the species is hardy, but because it Is 
cane of the most delightful oinistures in the 
whale acuitic world, 

Our first shipment of sea horses arrived one 


 * See “To the Wilde of a City Parlor,” by Poul A, 
fh), AatiowaL Gaoonarinic Magasine, Naw, 144, 


Pygmy Sea Horse Tethers Tail to o Giant Cousin’s and Mimics His Repose 
Spanghed with silver and gicuming with enlosies of wihtte dots, six-inch-long Hippo- 
cunts ddsones arches tis neck lke a thorouwhbree sa be sways atop a sea whip 
in the authors aquarium, Smaller, let colorful A. susterae clings to the tapered bendy; 
another pygmy perches at lower left. The two species live compatibly in Flora waters: 
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iey February day. Eagerly, 
watched as 1 opened it 

In these days, “tropicals” are shipped in 
plastic bags containing water mod, often, an 
overlay ol pure oxygen. ‘(ne of our bulging 
bags was tagged “Specimens,” the other, 
“Condensul Sea Water.” 

In the shallow water of the first we saw 
several clusters of seaweed] ond a number ol 
awimming fragments which, from above, bore 
lithe resemblance to sei horses. The other 
baz held a vallon of svupy sludge that «melled 
strongly of the sea. | poured it into a tub 
and added sine parts of tip water, Quickly 
the sludee became a solution of clear sparking 
sea ‘water, We. distriluted this among four 
two-wallon aquariums equipped with a simple 
acrating and subsand hilterig system. 

Another packare contained white sand, 
dried sea fons, and other clumps of coral. 
These we arranged in the acjuarinns, 

That evening, having given the chlorine in 
the tap water a chance to become partially 
issipated, | transferred our sen horses to 
the aquariums. We had ordered two dozen, 
but a rapid tally revealed at least 36, many 
so small T eculd barely see them, Obviously 
one or more pregnant moles hal delivered 
im transit! 

A. fina) package beld a small vial of what 
lonked Lhe sanct bart was actually the emes 
of brine shrimp. We sprinkled a bit inte a 
shallow dish of sea water. W ithin 24 hore 
these ets hatched inte. nearly mictosaopic 
larvae, the best known food for captive pygmy 


South to Underwater Pastures 


And so began our adventures with Aippo- 
campus—ae genus of Creatures that intrigued 
ws far months in our apartment. and lured ws, 
in early June, 1.000 miles south to the grassy 
shallows off Florida’s famous Revs and (Gulf 
const, Authentic habitat observations, agreed 
the National Geographic Society, might add 
simificantly to the general fund of marine 
knowledge. | 

In o motel on U.S. Highwiy | on Rey 
Largo, we set up quarters. Soon our two- 
room apartment was abuaz with aerators and 
cluttered with collecting gear, snorkels, rubber 
flippers, and pn assortment of aquarium tunks 
Alled with sea water. 

On my first collecting trip, my companion 
was Robert [. L. Straughan, a skin diver of 
consummate skill and one of the country's 


the children 


The National Geographic Magazine 


principal supplkers of live sea horses. Alany 
i public aquarium as well as scores of home 
weyuurtists depend for their displays on Hol's 
collecting prowess. 

It was Hob who had sent our specimens the 
previous winter, He had. written of shallows 
in Florida Bay, south of the Everglades and 
fringed by the Keys; which in summer were 
veritable sen horse pastures. 

One June moming Bob and 1 tented a skiff 
from aonear-by fishing camp. We were soon 
no couple of miles offshore, where «a line of 
dense mangrove tipered into the sea 


Shallows Just Salty Enough 


The water was about four feet deep and 
fairly clear, The bottom was covered with a 
solid blanket of green, predominantly manatee 
and turtle grasses. 

‘Sometines the salinity here changes after 
héavy rains,” Bob was saying as he prepared 
the trawl “Pygmy sea horses disappear trom 


an prea if the water gets either too salty or 


tims fresh,” 

The trawl's metal frame made a rectanele 
about four feet wide and twenty inches high. 
Along bag of nylon netting was attached to 
itin such a woy that it would bulge out behind 
as the frame was pulled through the water. 
Any creature: adhering to or swiniming abit 
on the grassy bottom would be scooped up by 
the trawl’s mouth and caupht in the pocket of 
pellinz. 

Kob jumped overboard, equipped with a. 
fuce mask, a simple snorkel tube, and flippers. 
He swam alongside the open mouth of the net 
in order to prevent tts fouling on anv lore 
sponge muses or coral heads that might he 
hidden in the grass. Also, he wanted to ob- 
serve what we were catching, 

With the outboard barely chugging, we 
moved slowly In o large circle. After about 
15 minutes of sweeping, Bob climbed aboard 
and we drew in the net. 

*Pyemies are here all right,” 
could see them in the grass.” 

A minute later we had the net turned tn- 
side out. revenling grass. sponge fricments, 
mut. sand, bits of shell and coral. 

My eves focused on a wriggling object - ne 
larger than a small paper clin—a tiny sen 
horse, But this one was net gry or dull 
brown like thease we hid kept in New Vork: 
it wasca beautiful golden yellow, 

Quickly we spotted others in the debris— 
more Yellow ones, a few bright green, some 
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Florida: ee 


STATUTE, MILLS. 


Gulf of Mexico 


Safari to sca horse postures took the suthor 
and his family from Key Largo north alone the 
Gulf to Tarpon Sprmas and buck to Miami, 


side, even tiny heads and eyes, More tensing 
and straining, until finally a tail began to 
poke through the opening. A two-minute rest 
followed, and aynin the father began his some- 
what rhythmic “labor pains.” The teil, wig- 
cling now, goat longer and finally, following a 
profiune spasmodic squeeze, a haby sea horse 
Pappa out, 

For o few seconds the newborn drifted 
downward toward the bottam of the aquarium, 
writhing: helplessly, like a worm, ‘Then its 
body suddenly assumed an upright position, 
and two transparent fins on either side af its 
bte-eved head began te quiver. 

Before T could count to thtre, the baby sea 
horse swam away under its own power, and 
soon its prehensile tail twisted around a 
tend] of sea grass, There it sat and looker 
straieht at mor. 

The father, paving no attention to the new- 
horn, continued in labor, Soon another 
baby emerged, In two and a half hours: the 
father delivercd twenty young (paves 146-0), 

He had still more in his pouch, or so it 
appeared. But his pouch vent closed, and the 
father swam off to another branch arid relaxed, 
eying Me in wise contemplation the rest of 
the night. 


Solemn Eyes Gan Peer Two Ways 


Pyemy sea horses give birth in usual course 
to 10 te 35 young ot one delivery. The babies 
usually emerge singly, sometimes  tailfirst, 
sometimes headrest, Now and then Two or 
three pop out at once, 

There is no truth ta the notion that baby 
sea horses may return to the pouch, as does 
the kangaroo. Once born, the voung one is 
strictly on its own, 

Jt is an odd-Jooking foal. The charac- 
teristic horselike snout is only half developed, 
piving the youngster o definitely pug-nised 
APPearince. 

The sea horse's solemn, bulging eves swivel 
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NGS Joho Whethes 


independently of each other, 


like o chame- 
Jeon's, the right ont quite capable of gazing 
astern while the left scans the scene ahead. 
Sensitive to minute variations in light and 
form, they keep the fish well posted as to 
what's going on, 

Bul even goed visi can't make 


up for ex- 
perience. A baby sea horse dorsn't always 
distinguish between solid and nebulous ob 
jects: one of the drollest spectacles jn marine 
life is to watch a youngster try to curl its 
tall around an air bubble 

That prehensile tail. which will grow to 
have the grip of a young child's finger, is only 
one more peculiarity of the sea horse leading 


one to claubl that itis a fich at all. Another 
is the fact that it doesn't have scales, Unatead, 


it is clathed in a strange “skin skeleton” com- 
posed) of some filty bony rings. rather like the 
structure of an insect, 

These rings, extending from neck to tail, 
support a series of plates. The ultimate effect 
is that of a medieval war horse clad in jointed 
armor, ani the hope of the otherwise défense 
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Littl Horses of the Sea 


less fish is that-it-will look equally unoppe- 
izing to wandering marauders, 

Slow and helpless the sea horse may appear 
beside, sav, a shark. But it is much more 
sophisticated, more evolved, than its stream- 
lined! associate, Tt represents, indeed, an in- 
tenious, complex, and quite successtul odap- 
tation to its environment. 

The mother produces the eggs, but after 
that, gestation is the male's. responsibility, 
The couple performs a mating dance, the 
female deposits her eggs in the father’s paueh, 
he fertilizes them as they enter, and from then 
on he's in charge of the hatchery. 

His pouch enfolds and protects the veung; 
spongelike, it expands, the capillary bhooe 
vessels swelling and multiplying. Around each 
err a tiny film of tissue forms, providing it 
a roomoal its awn, 

The sea horse seems to have carved out 
quite a secure niche in the marine world, In 
its several species it is found throughout the 
world’s warmer seas, and it ranges os fur 
north as the chilly Enelish Channel. The 
pvemy sea horse measiires about an inch, but 
in Australian and Japanese waters fishermen 
often boing up sea horses a good foot lone— 
real Percherons! 

Bie or small, they do not lack » statuesque 
dicnity, their necks so proudly anched, their 
gait so obstinately upright. Too fascinated to 
he fatizued, | sat for hours that night study- 
ing their antics. 


Horse of Many Colors 


In subsequent weeks Bob and T netted thow- 
sands of pygmy sea horses, [ wanted a wice 
selection. so that could study color varia- 
tion, in. the natural state, 

The hue we observed—those distinct vel- 
lows, greens, browns, and even ofanges— 
Clearly represented a protective adaptation to 
the sea floor, Ufa sea horse lives amid bright 
green grass, its color is apt to be Gneht green; 
if among vellow, brown, of gray grass, or 
among colored coral or sponge, it takes on 
corresponding hues. Minute chonges in the 
pigment cells, or chromatephores, of its skin 
help it produce these colors. 

In addition to plementation, the sea horse 
often employs another trick of mimicry, dis 
plaving weird branchings from its head and 
baly that look tke arboreal growths (page 
135). These help to hitle it in its forests of 
seo grass, Again, its unfishlike verticality 
and the broken profile of its spiny body 
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iso serve to camauflage it most effectively. 

A-dwart sea horse mivht seem to be among 
the sea's least agvressive inhabitants, Its 
tiny mouth at the end af the horselike muzzle 
lacks the fierce teeth possessed by many deni- 
ans Of the deep, But to its prey it dowbt- 
less seers savage enough. 

Clinging by its tail to some object on the 
noean floor, the sea horse waits for copepods, 
shrimp larvae, or other plankton to drift by. 
Suddenly a. tiny trap door at the tip of its 
snout snips ope. There 6 a lightning-fast 
intake of water, like oir through the nozzle 
of a vacuum cleaner, and down a sea horse 
gullet sweeps the hapless copepod or! larva. 
There's no delay for chewing: the victim is 


awullowed whole. 


Drumbesat Sidinuls Spawmnd. Season. 


Sea horses do not exactly neich, but thev 
nent inarticulate, either, They seem almost 
to smack their lips when they suck in their 
victins; and during the spawning season they 
ent an intense but somewhal monatonous 
underwater drumming sound, 

Poor swinimers by any fish standard, sea 
horses are seldom found where tidal currents 
ure strong; they would quickly be swept away 
from the safety of their grassy homes, In the 
nquarium the observer will nute a rapidly 
vibrating fin halfway down the seo horse's 
hack, two delicate fin Naps on either side of 
its head, and a tiny bit of fin tissue just below 
the abdominal tulee. These little busing 
outhuards give the sea horse its motive power, 
Wlthough net an overgenerous amount: éven 
though its dorsal fin futters ot the: rate of 
10 flaps per second, it may take a sea horse 
five tminites te scull across a three-foot-wicle 
aquntiim. tank, 

The sea horse's pectora) fins act os ver- 
tical stubilizers, helping it to maintain its 
equilibriam ard its unique stance. Uniike 
moet other fish, it hus no cuurdal fin. 

When the sea horse wants to rise, if unkinks 
iiself, straightening out like o pencil, When 
it wants to descend. it tucks ite neck in and 
roils up its tail 

On some af our trips, my daughter, who 
by new had become quite an accomplished 
skin diver, came along and «norkeled with Hoh 
near the trawl (page 142). She was enthralled 
hy the sichts seen throuwh her face mask: 

We came in one evening after a long day 
of collecting, My wife soon had the children 
fed and tucked in bed. From the darkness 
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Senibe! Shell Hunters Examine a Lion's Paw, ao Prive Discovers 
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of their room we overheard Edw spellbinding 


her little brother with tales of the wondrous: 


the coral forests, the delicate sea slugs, and, 
of cotirse, the «ting rays and man-eating 
“sharks, 

“Sharks?" | heard little Paul gusp. 
they attack your” 

“Well.” she replied, hesitant but truthful, 
“we didn't really see any, but Mir. Straughan 
watned that they were around. I could well 
have been eaten.” 


“Tie 


Search for o Gaudy Giant 
For weeks Bob had been aware of my fns- 


cination with the variety of protective hues 


assumed by sex horses, One day while visit- 
ing him in his aquariom supplw shop in Miami, 
T brought op the subject again. 

“That golden-yellow pyemy,” I said, te- 
ferring. to an extraordinarily beautiful speci- 
men we had taken on our first day out, “have 
you setn many similar ta it?" 

“They're not commen,” he replied. ‘“Per- 
haps one ina thousand. Of course. sea horse 
colors don't usually last in a tank.” 

The public, alas, sees only specimens thot 
have tiken on neutral huvs. Liried sea. horses, 
widely sold as souvenirs, are “ometimes arti- 
ficially colored by dyes: 

“speaking of color, Paul, you should have 
seen a giant sea horse [ hadl around here a few 
months age. A Hippocampus Adsonius 1 
caught in the trawl in Hiseayvne Ray—it was 
bright red.” 

Then T recalled that Dr. Charles M1. Breder, 
Jr, ichthyologist at the American Museum of 
Natural History, had onee mentioned to me 
that large red, orange. or yellow Sea. horses 
had been found In the Bahamas and in Sheeps- 
hed Bay. Long Island. 

“Pd sive my eveteeth to see one,” T said. 
“Do You think there's: a chance of finding 
another?” 

“Well.” Bob replied, “giants are not nearly 
as abundant os pyemies aml are found only 
in deeper waters, We might net for the next 
six months without any luck, or we might go 
aut tomorrow and get an orange or a fed one 
on the ‘first trawl. 

“Clore! s#a horses are founil where the 
hettom has on Jot of orange oor red sponge 
growths. | know such a place out in His- 
cavyne Bay. We could have a look there.” 

During the following weeks [ virtually com- 
mute! between Rey Lirgd anil Miami. Here. 
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day after day, about bwo miles ofishore within 
Clear: sight of Miami's majestic skyline, Hob 
and | dragged in water seven to ten feet deep, 
We collected a few doztn giants, but none 
had calor approaching that which Holi had 
described. 

Hippocampus Awtsonins ranges throughout 
the Caribbean and as far north as the New 
England coast, Attaining an overall length 
of fram five to el#ht inches, Amdsontus ts 
very similar im strecture to saxterac: 
tubiform snout, hard exterior armor, upright 
wnentition, fins, prehensile tail, and pouched 
body af the mule, 

Tt prenatal and natal processes differ 
somewhat from the pyemy species in that 200 
Lo 700 young are produced at one delivery. 





spurting from the pouch not singly but in a 


veritible cliwd of life. In the one case of 
fudsonivs birth | witnessed, (he entire acy uaa 
ium seemed within seconds ta fill with wrig- 
cling Young, not much bigger than those of 
the pyemiecs, 


Gull Holds Rich Hunting Grounds 


Discouraged by cur tick of success; T 
pressed Bob for advice on a better hunting 
ground. 

~*You'd find lots of big ones over on the 
Crulf,” he said. “The shrimpers bring them 
in. 

Accordingly, in mid-July, having more. or 
less completed our work at Key Largo, my 
family and I set out for the Gulf const. At 
Niples we came to a temporary halt. 1 
wanted ta talk with an old friend of earlier 
famingo-hunting days—Stephen F. Briges, an 
avid nature photographer, My wife felt sure 
he could belp us locate our bright-hueddl 
quatry. After all, she poimted out, Steve is 
chairman of the board of directors of the 
Johnson Outboard Motor Company, whose 
engines bear the trade name “Seahorse.” 

Soon we were having lunch at the Briges 
home, and © was explaining my interest in 
colored sea horses—the kind that switn. 

Steve said he never knew (hey came in-color, 
He suggested, however, that if enlored live 
eva horses were really of importance to ime, 
we should put bis secretary on the problem, 
"What that lady can’t do over the telephone 
just can't be done.” 

An hour later the secretary tured in her 
report, “Ves. a few months ago Mr, Lester 
Norris hada large colored sea horse, He 
hiuivht ct in Miami, but it oie. 
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“T also called the local U. S$. Fish and 
Wildlife office. They told me that a scientist 
from the National Geoeraphic Society, who 
knows a lot about sea horses, is working here 
in southern Florida right now, They sugwest 
that we consult him.” 

The secretary was all ready to place o call 
to The Society's Washington offices to see 
where that specialist might be located, when 
Briges let out a roar of louehter. 

“Well.” he said to me between chuckles, 
“you've obviously come full circle and met 
up with yourself.” 


Shells Wash Islund of Sanibel 


From Naples we drove northward to Fort 
Myers, then crossed via the Punta Rasa ferry 
to Shell-famed Sanibel Island. My pond 
friend William D. (Tom) Wood was in charize 
of the Government wildlife refuge there, He 
would certainly be able to help, 

That we were «till in sea horse territory 
was emphasized within an hour of our arrival 
on Sanibel. We stopped for lunch and hod 
just sat down at the counter when Jack, the 
jovial proprietor, handed each of the children 
4 dried sen horse. 

“A memento of Sanibel,” he said with a 
smile, A little self-consciously, the children 
accepted. J didn’t tell Jack that our car was 
loaded with carboys containing scores of the 
same species—alive! 

“The waters here are full of sea horses," 
Tom Wood told me next day. He mentioned 
that currently his job was to fly a little pon- 
tovned four-seater along the coast in search 
of sen discoloration stemming from pollution 
by the dangerous Grvmnodininm breve, Out- 
breaks of this microorganism, he told us, have 
left miles ane) miles of Florida's Gulf coast 
littered with millions of rotting fish. 

“Why don't you come along on my next 
recommassance tip?” Tom asked. “We'll put 
down at Earl Johneon's fish hontise in Pine 
Island Sound. He makes his living collecting 
sea horses for the souvenir trade.” 

While waiting for Tom's nest scheduled 
take-off, my family and | settled in a cunefree 
house near the edge of Sanibel’s blazing white 
beach. Suddenly sea shells gave strony com- 





petition to sen horses, for Sanibel is one of the: 


most famous shelling centers In the world 
(pages 140-1), 

My wife and children soon became enthu- 
sinstic conchologists. Alling the house with 
beautiful calicos, angel wings, coquimas, tur- 
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key wings, cockles, but 
paws, Whelks. 

“Some beach, isn't it?" shouted Tom above 
the motor’s noise, the day of our first flight 
aver Saniiel, The broad white ribbon be- 
low, with its accompaniment of gently roll- 
ing surf, was indeed something to behold, 
Tom banked and headed for the islanil’s inner 
flank, then few northward wp the sound, Tn 
a few minutes we spotter! three strange huts 
on pilings out In an empty expanse of water, 

“These chaps live here year round," Tom 
cammented as we landed. “They don't go 
ashore for months at a time.” 

Soon, with ‘the plane tied up at one of the 
pilings, we were in Earl Johnson's watery 
antroem, hermitave, : 

“Yep, lots of sea berges here. Mostly 
dwarfs." Rummaging on a shelf, Eurl pro- 
duced a bax containing thousands of dried 
conterge dane up in neat cellophane packets of 
a hundred each, “Price too low right now... 
only $120a thousand. Holding thee till the 
price goes up. 

“Giants? No, we don't get many here. ‘The 
shrimpers up at Tarpon Springs get the bis 
ones. Or try the ‘pushers’ in Tampa Bay.” 

Pushers? Tom looked at me and shruyapel, 
The reference, however, intrigued me. 


;. Sun-rays, lien's 





Sweeping the Shallows of Tampa Bay 


A few days later, leaving my family happily 
ensconced on Sanibel, I drove north to the 
Tampa-St. Petersburg area, There { looked 
up Mr. Ace E.R. Spencer, who manufactures 
a special type of lightweight push net, 

“Certainty,” said Mr. Spencer, “Tampa 
Bay is full of sea horses. Soon as this rain 
lets up, we're going out on a collecting trip. 
Glad to have you come along, if wou Hike," 

The rain was pelting down with an almust 
tropical tury. But before long it abated. and 
we set out—Spencer, Mrs; Setom Deane, and 
her pretty young daughter, Donna. 

“Donna easily makes school expenses fram 
sta horses," Spencer sald as the outboard. pro- 
pelled our skiff well offshore across the vast 
shallows of Tampa Bay; “She gets up to $60 
& thousand, although the usual price is $275. 
On good davsia single pusher’ can take 1.500 
or 2,000, of even more... figure it out." 

A definition of the term “pusher” was bon 
supplied. We had cast anchor in water about 
three feet deep. Spencer, Mrs. Deane, and 
Donna hopped overboard, each with a net— 

(Confined oir puye £3) 
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“Aod here [ am,” uo newborn seems bo say o& its 
Hut-of-propertion eved survey the aquerium, The 
tea horse's beady eves pivot independently; one 
Can gage up while the other |ookscdown, 
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Yellow-orange Awdsonins makes his normal 
companion appriritrab despite the litter’s glisten- 
ing cofopiace pod Milky Way markings. Slitlke 
mouths atts of their long snouts suck plankton, 





Fake Home o Live Hippocampus, Suggests ao Sidewalk Display 
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Little Horses of the Sea 


nvlon mesh stretched over o two-by-four-foot 
Huminum frame fitted with what looked like 
bicvele handle bors A. wooden roller ex- 
tended along the long lower edge of each 
Trane, 

The technique called for pushing this roller 
and frome acrosk the grassy bottom at about a 
45-deeree ongle, Every frve minutes oro, the 
pushers would fift their nets and extract sea 
horses. inv sea stars, small shrimp, and other 
creatures, They looked for all the world like 
suburbanites gone berserk and mowing: their 
lawns during a flood (page 135). 

In two or three hours we took more than 
400 sea hersis. 

“Mostly dwarfs here, some green or yel- 
low,” said Mr. Spender, “In clear weather, 
dugens of pushers are out. Nice hobby for 
retired people,” 


Touch of Greece in Tarpon Springs 


— Trejoined my family on Sanibel, and Joad- 
ing aur cor with a» two-week haul of shells, we 
set cut for Tarpom Springs, famed center of 
Florida's sponge tndustry. 

Again we settled in a motel, this ime near 
a quiet bayou connected with the Anclote 
River, We were enchanted with the predomi- 
nantly Greek atmosphere of Tarpon Springs 
und the Old World courtesy of its fishing folk. 

At the wharf we met young Johnny Geor- 
giou. Johnny had worked on a sponge boat, 
which his father had skippered. But the in- 
flustry in recent years has been nearly mained 
by an infectiows disease, and Johony hol be- 
come the owner of 0 stall curio shop wel the 
pilot of a deepesea fishing craft, What. crew 
ns to Johnny's shop window were some lirge 
set homes mounted artfully on blocks of 
driftwood (page 143). 

“T mount them myself,” Johnny told us 
with justifinble pride. “Bait shrimpers bring 
in bic ones almost every night.” 

Half'ian hour later DP was on a deck talking 
to Ralph Cooper, owner of one of the four 
shrimp boats tied up alonesicde. 

“Sure, we see big horses: Sometimes we 
haul 20.0 night; sometimes pot a one.” Every 
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day ot dusk Ralph wand his crew of one teen- 
wwe hey trawl for bait shrimp in the waters 
along the coast. “If we get any sem horses 
tonight, I keep them alive for you in the 
shrimp well. Too bad you weren't here yes- 
terday; one of the shrimpers brought in a sea 
horse rel as blood. It's over by our trailer 
ino bocket of formaldehyde.” 

l bermed to the truler and found w sea 
horse a good seven inches long, still showin 
signs of its original searlet. 

“Should have seen it yesterday morning be- 
fore dropped it into the formaldehyele.” said 
Mrs. Cooper, watching near by. “Don't get 
them that red very often,” 

I visited a number of shrimp camps along 
the coast, asking the shrimpers to save any 
unusual specinens. For a week. early each 
morning, | made the rounds: [ secured a 
considerable number of A. Atwdtonins, but 
only a few showeel slens of vivid color. 

Finally, having uncovered only one mildly 
colored specimen, cod feeling that we could 
afford te. tarry no longer, | helped my patient 
wife an children to break camp at Tarpon 
Springs, We returned to Miami for a goo. 
bye visit with Hob Stranvhun. 


Brilliant Prize at Journey's End 


“Are vou lucky!" Bob exploded happily as 
he met us. “Ever since you left Ive been 
trawling the bottom of Biscayne Bay to get o 
colored Audsonivs, Ant yesterday, believe it 
of fot, Donetted a beauty in the first trawl. 
It's bright orange, and it sure makes a gor! 
subject for color photography.” 

An hour later, in a Miomi motel, the whole 
fahl family gathered around toy aquarium on 
the kitchen table tu stare mm wonder at the 
rare brilliant specimen Bob had presented to 
Tit. 

“Ton't it-beautiful!” breathed litthe Eda. 

“Yes, its a female—nu pouch, see?’ little 
Paw! acide, 

"Arch now that vou have vour colored ea 
horse.” sizhed my wile, “I gies we can get 
back home, Two months af wrangling: sea 
horses is enough!" 


Notice ol change of address for towr NaTiONAL GeoGRarHic MAGAZINE should be recerped tm 
the offices of the National Geographic. Socweive bv the first of the month fo aflect the folowing 
mona) fowe. For mstonce, if vouodesre dhe address changed for vour Murch avmber, The 
Society chowld fe netified of your new address not later than February first. Please give BOTH 
vow? OLD and NEW addrexe, incinding postal-sone number, 
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the preservation Of the resulting treasure of archeolind 
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mously approved by the Bourd of Trustees. 

“The Society is proud to take w leading 
part in the important work at Wetherill 
Mesa,” said Dr, Grosvenor, in announcing a 
research grant of $30,000 to launch ‘the 
archeological program. 

“Qyver the veors the National Geographic 
Society has been privileged to play a part-in 
the exploration and preseryation of such 
hational. treasures oa the Valley of Ten 
Thitsaad Smokes in Alaska, Carlshadl Cav- 
ems ind Pueblo Bonite In New Mexico, and 
the giant sequoins of California. Recently jt 
preseoted Ruseell Cave, Alabama—a_ record 
of 9,000 years of American prebistory—to 
the people of the United Stutes as a national 
archeological monument. The Wetherill Mes 
project will carry on that tradition,” 

“The Department of the Interior,” said 
Secretary Fred A. Seaton, “is deeply appire- 
ciative of the couperation of the National 
Geographic Society in developing the rich 
heritave represented by the Nutional Park 
System. For years The Society has worked 
closely with the National Park Service. It 
has been instrumental in the acquitition and 
developinent of o humber of important scenic 
and histeric areas: We are hopeful that this 
collaberative effort will add to the archeo- 
logical Knowledges of the greal western region 
of the United States,” 


Five- to Six-Vear Task Ahead 


Under the field supervision of Dr. Douglas 
Osborne, a veteran archeologist at 46, the 
expedition comprises a survey crew, two field 
excavation teams, and a laboratory staff, [ts 
Tmnémbers contemplate o five- to six-vear tusk 
of mapping, diguing. and study. Members of 
the survey team glready have begun mapping 
the surface of Wetherill Mirsa, named for the 
ranching family whose members discovered 
most of Mesa Verde's largest ruins. A< a cauge 
of the region's rich archeological promise, 
the surveyors: har pinpointed 35 mesa-top 
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sites in a single month before this winter 
closed in. 

Besides numerous ruins atop Wetherill 
Mesa, three sizable cliff dwellings have been 
selected for excavation: Long House (second 
largest of Mesa! Verde's cliff villares), Muze 
House (page 155), and Step Howse. 

When the expedition'’s work is completed, 
a fascinating cross section of prehistoric life 
in the suuthwestern United States will lie ex- 
posed, Tt will span perhapea 800 years (circa 
At, 500-1300), ond will trace the colorful 
Mesa Verde civilization from primitive pit- 
houses of the so-called Basket Maker periods 
ti the spectacular masonry towers of the era 
known as Pueblo ET, 


Cowboys Discovered Clift Puluce 


Early Spunish explorers who named the 15- 
by-20-mile plateau Mesa Verde (green table) 
probably had no inkling of the wonders its 
canyons held, Th December, 1888, two cow- 
bovs hunting stray cattle first fixed white 
Tins eyes on the ghostly splendor of Clim 
Poluce, largest of the ancient villazes that 
stund like glant swallows’ nests in coves in 
canyon walls. 

Discovery of Mess Werde’s ruins, silent 
for six centuries; began an era of tragic ex- 
ploitation. during which many splendid sites 
were baly damaged. Fortunately, half of the 
ites was established as Mesa Verde Nathonul 
Mark in 1906 and closed to fnliseriminate 
digwine. 

Despite the havec wrought by “pothunters” 
more than halfia century ago, deep drifts. of 
undisturbed! rubble at the Wetherill Mesa 
sites indicate a wealth of materia) yet to be 
uncovers! The excavations may help ex- 
plain the Indians’ mysteriiws retreat from 
villages atop the mesa to easily defended cave 
dwellings in the final century of Mesa Verde's 
eccopancy pnd their eventual disappearance 
from their mesa-top cornfields and high- 
perched homes. 





Coming im Febroary—Nest month members af the National Geographic Society, through 
the michly ilvstrited pages of their Mogosine will explore the reaches of space, travel to Cen. 
tral Europe and the Caribbean, and sre a skier’s-eve view of the enow-mantled United Stites. 

Allin Fisher, Jr. will deacibe Cape Canaveral, Ploridy, amd the lunar probes being 


launched from there, Beverley Bowie writes of aay Viento and Austria's eastern provinces 
Kathleen Revis tukes member to fumous winter teéarts from New Enelanl to Califumin. 
Gwen Allinon, whe lived 10 Years in the Corihbeun, tells af colorful Martinique, 
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The modern way to flash pictures... 


FUTURAMIC 


STROBONAR 


Electronic Flash 


tbe dual transistor Homeywell anit that 
climinates flash bulbs for good! 
For the exciting new way to flash pictures, con- 
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Reach for your phone and have a happy time 


There's a Jot of pleasure in that 
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142 full-color phiite views and 
regional mapa: [t's the 1959 edi- 
tion—up-to-dute and sotherita- 
tive—the most helpful Floricds 
cuide ever published and it's 
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Help your family to a 


T HERE ts, of Gourd, no swe Woy lo excape colds and 
Chey Teenrator, aires chain the taiw are) chal 


months of winter But there are cort: ihal 


Lett ANIL 


YOu Cin Wee wie 1th ieIp Wir a Loe Les 


o- es 


A iM 
better health—ani enpoy scime of those Tike ee] Wine! days 


Chat wirker atwaws be ini 


Keep in top physical condition, If you've neglected to 
Have Pith cM om the pest year, now's Che time 
to mmke an apport Me witht weMar doactor fora ci Im Phebe 
check-up. vou re mineculiy susceptitle to colds—and 
[he Compt hon cots 


LO aye ey EE Te 


hak they offen tose—tee may be phie 


BV Ler 


Eat a well loomed dict. ood provides foal for wan ah 


nnd ener. nnd whi yout cut has un effect on whether 


(ou catch olds casily and wherher vou recover cack!) 


Prot) bon elles. ET aur re — re ed Peter, Cast 
—iifte ined OF a Wweile Varnety of loo, vou con he sure 


Of petionp wll ine nuimenta wo med 


Cet lots of pest ond sleep, Fatieue can lower your resist. 
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Insurance Company 








healthy, happy winter... 


fecline that 40 many 


Eeip V¥dd waved that “run-down” 


people complain of coring the winter scason 


Lio fot @et too close to people who how colds. When 
joes. ok fl aeons Ubu. it” Pas oo ica lip 


Retin from tie sce person. Be carelal to probect young 


CHEN fron Paope whe ancere und ooh careless 
Avoid drafts and chilling 


dined to weilher comic: 


and alway wear clothing 


love protect vorur health in these Lee chic 
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wre VOLT POSSI LO Gtids, WiTlst Initecthons arn 


phenontl will be increased Ie the event yeu develop are 
af these ciltcrits, Wour ability to fieht the infection anid 


recov quickly wall Tet erotics 
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Malini in otter pbeetionis thot tr’ 


ine waneter Commwn 
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PCCM PaThed DY fever 
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min in the hee, (aoe op ear, call your doctor promplly 


Pu help wire feel dine ths weiter are the year rioewnedl, 
WMelFaApulilinh Gers id otk iel irae ba 


Aen Op adr Tne ou pon Delo hor your Tre cays 
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Metropolitan Life Inuurance Company 
i Modison Avenue, Hew Fark 16, KN. ¥, 
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on the smoothest. sunniest sea-lanes in the world 


Discover new places, new faces, new ships — 
Moore-MecConmack’s two new luxury liners, 
stagoing resorts to South America, 


WNK OF @ fine resort hotel. Distribute its 
pleasures abourd o fast new ship with broad 


decks for sunshine, moonlight, stargazing. 


Add picture-window walls to frame blue tropic 
stak. Air condition the ship “pigeon 


This is the new S&S. BRASIL: S S. ARGENTINA, 





AL staterooms are first class, spacious, decorated 

Vattractive sun-and-seu colors. All are outside, 
You can adjust the air conditioning to your liking 
or open portholes to the fresh sea air, 


‘foorcmack food its famous. Deliciously inter- 
nitional, spiced with Latin-American specialties, 

27 davs of Sonshine — that’s average on a month's 
Mooremack cruise? Days of smooth sailing in 
wuters sailors call the gentlest, summiest sea-laines 
in the world. 


Before you know it, the sunnd salt gir unwind 
even the tiultest nerves, You'll wake up rested, 
ready fora dip in one of the two outdoor pools, 
breukfast on deck, o brisk tur around the full 
circle of the Promentade Deck. 


Luter.a pre-release film, a mghtclubevening of 
duncing—or Cumet conversa ticn wrt hnew friends, 





prominent business men, diplomats, stimulating 
and rewarding company. Many know the ports 
of coll well and can help you choose the shore 
irips, shops, restaurants you'll enjoy the most, 
What do you do ashore? Swim off a white beach 
in Barbados, spearfish in warm green waters, golf 
in all seven ports of call, Shop for semi-precious 
gems, superb nutria coats, elegant leather bags. 


CARNAVAL ESN RIO 


February is summer and Carmuval time. The jun- 
gle beat of samba pulses through the city. Spec- 
tacular floats, hill folk in gay, vaudy dress, a 
never-ending parade throngs the streets: a 
During 


‘wiling of the 5,4, 


Everyone joins the fun. Brasilians sav: 
Carnuval, solitude is a sin! 


Choose the January 3h 


BRASIL fora dov and oa half of euiety in Rio. 





Only 5 business days to Rio—excoutives please 
note! Glorious days of relaxation en route that 
hrace you for busy days ahead, 

Take the full 3t-day cruise for the dest woca- 
tion, Come back rested, feeling ten years younger, 

See vour Travel Ament soon. 3] -day cruise fires 
irom S1.110 Thrift Season, $1.35) Reoular 
Scason—less than many a landlocked resort, 
Liberal credit terms Jet you pay out of income, 
AW ORE = TANT AGO » TAESTOAD = Aba * A) DF SANTO 

SANTOS (2400 PAULO) = MONTUVIDRO © iE ADE 

%, WHASIL Jan. 30, Mar, 6, bs ak 10, May 15, 
&. 5S, ARGENTINA Feb. 20, Mar. 27, May. 1. 


MOORE-MeGORMACK 


ah toe 


ret Broadway = Lees Sew York 4, 8 


Tae Colifersle Zephyr fo the Colopade Séckjer 





Through the Colorado Rockies and the High Sierra 


— CHICAGO - DENVER «= SALT LAKE CITY « OAKLAND « SAW FRANCISCO 


i) rh M a | ofa | I ” eee or I mee a =a: | n . 
There are many good reasons why this Vista-Dome streambiner has hecome the most 


tolked about train in the country: it travels through hundreds of miles of spectacular 
mountiin scenery during davlight hours: it has fee glass-encloacd Vista-Donws (120 extra 


upstairs seats for both Chair Coach and Pullman passengers}: there are delicious meals in the 
beautital Dining (Car, and dehbehtfal refreshments in the roomy comfort of the Buffet Lounge Car 
and uno, toree-bewse) Obeervation Lounge (ar. The best way to see the best of the West 


iD 


i aboard the Vista-Lhome (aliforma Aephyr, most popular of all transeontinental trams! 


No additional rol fore between Chicago ond most Colifornic points via Son Froncisco 


reece jad free Lovtornia booklet! and information 


gbaw? fhe Codfornla feahyr toi 


MONEY-SAVING 


Aa ree _ : 
FAMILY FARES! a = _ 
Cite. Fees = Shale ae 





Mol Coupon to, CALIFORNIA ZEPHYR HEADQUARTERS 


Dept 37M, Sa? Wet flockson Bled. Chicago &. lilined 


BURLINGTON + RIO GRANDE +» WESTERN PACIFIC 


Turn Yard Work Into 


WHEEL-HORSE fun! 









Wheel-Horse Cudwidew 72 
— ry — yeor ‘round 


work horse 


hooks wp fe 22 
optional atfochments 
including 32° robeary 
mower, ENG w plow 
aad off gordea tools. 








Eiyrie B YOu riatirig hitbhet. ahi plc “nel! gorchen 
Lrechir a tn one fully gered Wheel Horse 
funework tractor, Let the Wheel-Horse Suburban 
“Tractor mow, hawl ae plow while you whistle in 
[ht munhine. Canon work ia noe pain: clearing 
mow ia mo etrain. You'l) have Wheel-ore fun 
ellie }ote done th! ged the weal ine 

lunt epin that Wheel-Horse wheel and take thi 
Gdore The an tuto, Wheel 
Horse ahifte inte three epeeda forward, plus re- 
vet. At Go mph, vou dispeyer ite big trachor 
look” ja ore Lhuin wkin deep Tremendous geor 


aarp curvi 


Pectuact een Price pid LL pia ie Bi aur. T becuse 
Lirct pilus wenyht of rho husky 
aiecl body augure tup Wherel-Horme traction of 


Lia’ Blab ae reir 


Hille nd terraces 

This Wheel-Florse fed ite field in offering all-pepr 
inive ond iwoewWwhen! broken Now, Whael-Horse 
becomes the only yor! scal gonken tractor with 
“Uni-Derive™), a multi-gear-pick of proven eff- 
Hence wilh transisshin, senchrornti#ed differen 
tral awnicd pet Power reduction Fears in ow oor: 


net, Otl-penbeed anit. 


Se war nharest Woheel-Hiowe dealer for a free 
foo beet ef the Saborban ‘Trector, (Check hie low 
pice on attaching toola and enay terme. To grit 
his fume ed oekorful, complete literature, dro 
Wn card with your siaunme ad addres 
WHEEL-HORSE PRODUCTS 
§1474-A U. §. 31, SOUTH BEND 17, IND. 


Wheel-Hor 


Suburban Tractor 


today' 
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the better way to travel 


A whole world of pew interests. releeed easy liemg is 
your In on Airstream, This tk travel! .. . caore-trea, 


2cciting. sconomical, Expoy the sna, the woods, the 
mouniainh Wilh all (he comforts of home. Get all 
ihe facts, Write for lateresting free booklet today. 


AIRSTREAM TRAILERS Dept AS 


SS Tato |, Gee = CP Re eee i Cr 










LIFE PATTERNS 


Cyrtten of! thomee betiv® pal. 
‘a fermi bekied =... Discever the 
i a giorted @? ledic a Chow Age 


a: mitered of Sarnath, Go 

merok, Eliord . _. The mopesic 
gromdewr of the Moygel fro os 

potersed of Age, Oedki, Intigur 
See your Trowel Agent, ‘viie for 
brochurms Bape. A 


| GOVERNMENT OF (NDIA TOWRIST OFFICE 
1G Emer 40h Gi, lew Yarh 17, 4.7 
Ae Dare HEL A-2es 
HAS Markel Zt., San Francrite 4. Cafil, 
EB brank 7-(s)i8 








Here's an Investment 
Which Costs You Nothing 


ee bat the (ime required to fill out the 
ond pon below. And what. dividend it can 
pay you and your family — in happiness, 
contentment ond diveran., That's wl 
we wanl to send you — [ree — a lavish, 
full ealar booklet contsining over [OOM 
litthe-known-fart= oberot all ch Hinges yoru 
and your tumily con do, see and enjoy in 
Winn: the Mage (ins 


Hf the Sun 
The City of 7 
MIAMI 


Young or old ._.woge eatner or execulive — 
Adio tolls wocotiqn reagic to sulfions. And Miame 
con spel WACATION magic for you! 


CGS SGCSC SCS SCT SSCA SCCAK hh 


“Miami Invitation,” Dept. NM 2 i 


S20 SE. Sth St, Mian, Florida 
I Werenve: . 
Aitefrenay , 


City ich oe swine ee 


nal Geagtapkhisc— identifies ¢oo 


the wonderful world at your doorstep 


1 7 » ir, 





I Line's the beginning of the happiest holiday ever 


in nearby, newghbourly Canoda... just driving 






distance from your door! For an all-family foreign 
vacation, come to Canada—and start planning 
. now with the special vacation Kit, yours on request. 


‘cli PREEEILITrirretetrLtiireteseeetleteLTeeteteteLeLeCLeeeL eter 
a 


SS ae) Betta OH 
Tutte iy a | CAN AD LAR Va Ca TO i 

— Lien a ae Pix E PACKAGE 
JUMCEMITE 
= CANADIAN GOVERNMENT TRAVEL BUREAU, 


OTTAWA, CAL ADA 





Yease send the Canadian Vacation Packape to: 


BA hE 
(PLEAS PRET T 


7 ai ADDRESS 
Stick thu cowpor on ary F 


ee oe j = ims al igh Tl 
PY qa rig or i Ae eg ih ch L clophe. To LAS Bd STATE 
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BRITISH RAILWAYS 


rift Coupon 


I 





3 —_he 
SAV E ee @ See Britain and Ireland at ae | 
less Coat, in comfort, by train! Distances are short = 
service frequent and convenient. Buy Thrift E LatLwavs th 
Coupons before leavmyg U.S. (not sold overseas) nurs | 
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HAIL WAVE wave |)! 


Good for up to: 1000 miles usc also on Irth 
cto -<channel and Macbrayne s steaners. 


LAT 


ra 
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499 


SALW ATS 


TMAET TOUR 


3 | iat CLASS 2nd CLASS 
Obtain them = = 


Travel Agent Hos wuys “tac aches I ) Pah kee 


on any train in Englund, Scothund 
anil Wales (except for a few Conti 
pentul Boul tram) ol any line Lol 
0 aonveculve days. Just show Wien 
finest Ticket amd Bi ari Here 
SS , Firat Clim $36, Second Clasy $24 


He fale ‘planini FLL liferaoturr’ H'rite Hritish Aatlways 
i} E pi Ob t4- j iy its Ar A fcr riaro Ay re } cir se fi Ae } 








See the Stars, Moon, Planets Chose Up! 


3” ASTRONOMICAL REFLECTING TELESCOPE 


EG tu 120 Pee Tar: #. Pemmar Troe! £7 Lowes! Bu 





, : Her: get away 
1. , ; from 
| a 1 winter's slush 





ftech Ma. #2. 6h-D $29 & Priipaid | IN WARM 
aly =e pspeayreapdicr ue To six cae het | DRY, SUNNY 





ARIZONA 











Heart of the Scenic Southwest 


Simok & 4 Hii. 


free colarful booklet — 
ghefe fo hey whol | i#@*# aed da— 


Orie Gy Stetk Na.—Send Cheek ar .0 
Satistact near Mmonre Aes 


WRITE FOR FREE CATALOG -CG 


erite: Tutsen Sunshine Climate Cheb, 
Ber ha. Diretale . leon, Argens 


EDMUND SCIENTIFIC €O., Barringtean, New Jersey wetter goterwoy fo MMesoce 
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lravel...§ HEAR NORMALLY 


even wil a hearing foss, with INEW? 7955 


f. 
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bh! 


2 24h ao 
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A workdoof travel fun is yours to enjoy when Won 
Sorat wour hemng handicap with “normal jook- 
re” MAIOO Hearing Gieces They look just like 
regulor glasses: Hows gre smartly Wim, and in 
choice of colors, See p MAICO consultant im rest 
Amencan or Evyropean cities, For FREE bookles 





MATE © boon sa Pineapols |, Minnesota 


Cae! Arig ea 
Wore Mearag Glaser 
arviviiaatule seedy Hernitig © 
fie apical peaderaian 
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MAIC eine é 
HEARING GLASSES reps Peeceir etait Designt | 
« few Cle Colt . 
Eg a few fag (hycrimens! on 








* if 
Plan today for a real variety Kentucky 
VLCC, 
Visit the fabulous Bloe Grrass country, 
See the world’s greatest horses at play, 
Visit the nation’s finest State Parks, De- 
ditable accommodations, including camp- 
ing sites. and trailer courts, at reasonable 
rates. 
Gucstunding fishing fakes! Fish-filled ret ttt tees 2 ee oe ese ee sees ee 
streams, tivers and ponds. 1 Depé. of Public Relations NGI9 
g Frankfort, Kentucky 
Write for FREE color literature now p 1 Please send me free full-color literature 
I ahouy RKRettucky— THE FAMILY VAGA- 
TIONLAND, 
[MAME 
I — — a 
| 
i ADDRESS ain 
1 
1 CIT? Loe STATE 
4 
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when You we pan rhe highhietthy of 


¥ouT- top on film, to shate with 

eEW ExXIC¢CO family or) torida. Provided, of 

coitine, that vou re prof of the 

LANE oF FHCHANTMENT remuilts! Bat thal’: no orehlem; 

Yi can be are Of perfect protarcs 

cerry tite —by listing o Weston Es 
powure Adieter. Wiintever you shoot 
iMitk-Aree while of cole, mv. 

ica Of sill poctures , Sry eo 
wil) fe tear pi! Aare. ere 
when youd tac a Weiton, See 
Weator Meters af comers stores 
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WHEW MEXICO) STATE TURE me a vUROT BRIER 
Ae Sa STAT us APITOL SAWIA FE A.M 


Tell mn inner aboot Mew Meso. Perse send 
ite [fee HEePrawlE 


NAME = aici / 
unness —___—___— FReel | | WESTON 


iE eS = a expos re pielers 
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NEW at COLORFAX 


ioverr peices —faserservice, 
Morey Huck Gioaier f! 
KOOACOLOA Dewsvon i Print 
70 or O70. 1P wnp....- 875 
13 nim-2S BB ces .. AO 
Oevelape Chily [all cena} ‘ 70 


a AIRMAIL COLLECTION 


COLOR 
; PRINTS 















v. 


fot file wpectacelar collectlaa of 
alied:flaeen?, genuine Ajrermotls brary 


“ah ahs ange, laraway coartiees i® Avia 
Altice Europe, the asohic Orient! 
Worlds largest airmail, High vale 
iitew, ahd geppelie, mane, mang 

Dither A trule remarkable collec 

Diime containing clamp: worth wp! 


Kodockhrame, Etacsrania, Amste : LREI 
chrome of Super Ame — 35 mm 


70 ean. 2a, b2F mete, £175 ‘ee Jane aly 
Wide lor (hie Midis ~compiele proce bel = 

ot rie ice eLEE Et P , 
1ALC oeturt) perinee Mnf eat rie, r | ¢ 


froma lite nine 


Colo ofatinnnney, Manse” 


y150-G Denitemt $1 - Silver Spring. MC lie ete ti Ae C00: 
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te 30 oth at cafelog price! 
EXTRA: Bargain Catalog PLUS 
Ghker eeciting otter. Sand [he far 
mailing coach. Act Aol 
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PETERSBURG 


Outdoor sports Genter of Flores, wile 
her oor vommern AMCHT ACW UTS 
FERFECT. In this fdendly voentbori 
fond youll find oolf, fishing, sadn 
brvinnsr, bawling, o:-your fivorite sports: 
lacing is “In sea 

Wis invite you bo wistt qur cleo, green 
“Sunshine (Citv.” 
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| = b MAY WE MELP YOU PLAN? 


Wirth 4G. GG. Disvenpor, et 


Charis of ‘lonmerce, Bf: Petersburg, Flarida 
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dion the National Geagrephisz It tdentifies pod 


Unexplaped 
GARDENLOF THE TROPICS? 
Colild. be 


Bul its renily 





SOUTH CAROLINA 


Glimpse a lithe of thi sade of Paradise in all the 
world-fimous gardens in Satith Carolina. Sec eyvyppess 
Ireess In lagoons that mirror millions. of arniea, 
Gimellio, Chinese wisteria—all nusterpiees of colar 
that luré yastorm beck yeur alter year. Enjoy somn- 
drenched beaches, historic pluntutions, the emerald 
thes Of the Hine Ridge Mountains, Actornmectis- 


bons for any budget. Come soon nervy’ beerige, 





STATE DEVELOPMENT BOARD, OFFT. 4G.t8_ DOm an 
COLUMBIA, SOUTH CAMOLIAA 


Pie el Mie [Nie See auth Congiing 
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th 


Ph Ie ILE 3 





Why live on one income 
when you might have two? 


Every day, more pouple are acquiring a second 
mine — extra income in addition to ther coarn- 
ings on the jib. 

There's ne secret shout how to go about Tt. You 
can sturt with these five stepe—the sume steps 
Bo many others take: 


1. Begin by mailing the coupon below, It brings 
vin, Pree, m1 ITS useful hookiet, “DIVvi- 
LESS OVER THE WEAN, 


2. When the booklet arrives, note the records 
of more than di) stocks on the New York Stock 
Exchoatige that have poids cosh dividend every 
vear from 25 to mere than 100 years, And 
thert's a deseription of the Monthly iovestment 
Pian, through whith wou ca wo uITS «LOCK in 
fomn of America’s greatest companies Listed 
on the New York Sick Puchatiea fur as little 
as $40 every three monthe up to F1000 a month, 
3. Pause hero to take your bearings. A company 
may ot poo ot, bee ee pce de ck wiclertnal. 
Stock prices go down ps well mas up. Alwugya geet 
facts, iene depend on tips of rumors.-And for 
invextinent, dee only money left over after bills 
gre pak! and energencies provided for, 
4. Reenll these sdvantegcen of owning food 
cumin stock: 
the compeny grows, eo may your dividends 
attd the vuloe of your Investment. At alinost 
Ary tithe 900 can convert stock listed on the 
New York Stork Exchange inte ensh. 
Income from dividends may continue 
your lifetime snd bevonel. 
5. Drop in to eee a Registered Represintative 
of Partner in a Member Firm of the New York 
Stok Exehange. He'll be huppy to work out, 
with wou a svorible investment program. He'll 
help you buy or sell, Ask about bonds and) pre- 
ferred atock, ton. And fram time to time oak 
him to review vour Holdings with vot. Make 
eure, of course, that his firt is a Member of 
the Now York Stock Fachange. 


oo start now with Step One. Send the coupon 
for your frees copy of “DIVIDENDS OVER THE 
TEARS.” Why not plan to join the millions who 
hive fico Incomes 


Own your share of American business 


Members New York 
stock Exchange 


Far aiPirces of fienher naoreet you, look itubier few Vark 
fiste wehaniw iA tee atote trier faction ot pour ctonaihod 
belepqonin diteotore 


for 


TrenteeernempmenrinrtHHReeepeHeRBPHeHeReHeHeenenhetettteaa 


Send tor free booklet. Mail to your local Member 
mie mi of tha Stock Bachan, oF to the New York 

Stock Eurbangee, Tept. Fails, PLO. Bom 262, New 
Tork a, om 


Plienie Becta) ie, 
hawvie 


free, “Dieses Wii THe TOATE, 4 
fide fir comms efeekt dnetdfment,' 
AY eae 


ai ite! i aa a 


firaka ri if nef — 


ACertlon ihe Nagal OHeegrenhli —Tt idectifes Pou 
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Ames, lowa-We were robbed Clearwater, Fla.=— Our dog bita 


twice lost year, In January we fost $2,070 in per- mcighbor, It might have hrowght on o lawsuit 
conn! amd howsehold thities andl ¢osh. in July o but our Hartford |-Policy Pockige took core of 
burglar stole-property Valued at $351, But.we were everything with o $250 cash etilement. lt caved 
covercd by Horttor Is Policy Packaee. is Comsidernble trouble tnd embarrassment, lM. 
(Cn arre Fife 2atzorsy if Cn ay Pile al? 2 sa 


Get 3-way protection 
with Hartford’s 
one-policy package 


Fire ...Thetft...Personal Liability 
Hartford's 1:Policy Packare protects wou 
poainet all three, Caonvemen!—only one premiu 


one ao, Acowniod savings up to 2 of whit 
Youd pay for the ame coverpee im separate poi 
cc. Pirsnie—ons policy 1 lulored to. your inali- 
Yidiial nea . OW buy only os oivch protection 

Ti new as Pay for ul ihroceh Marton.’ fre- 


miim Patrnent Plan ii vou wish, Eicien—vou can 
depend on Hartionds Claim Cifices for quick 
thordueh service anviwhere. See your Hartforl Fir 
Group Agent. Look for be nome m the yellow 


ao | r 7 
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Hukes OE Voll phone book. Ot call your insurance 
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Jamestown, N.Y.—-We had a fire 


cur howe, Tt start in the lotehen orm! spread 


ta ite parage, rr AMINE eveiy freerer and my faviritz 
tadis. (lur Harton policy covered the damasce— HAR’ 1 FORD 
hh Pv bee Wii chi Ving expense. TDN 
while the howe was being repured, AM sold, Fire Insurance Company 
Hartiord’s.1-Policv Packige paid os $4,753, a | 
Cy PE Ee i if ar i Fe te GRO 0 P 
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“The Crow Sang, Played Corda, 
Congzht Clams" 


Tn 2958 the fitet: nuchear-pawered 
sobroarme, Vewtilas, designed and built by 
Electric Hout, crossed! the North Pole 
lemesth the polar je~eap. In TROT the 
ffoflond, the United) States Maye (iret 
tibmarine ad ancestor of the Mawusifia, 
war launched by the Joho P: Holland 
Torpodo Boat Company, predecessor of 
Electric. Boat, Before ihe auleratine won 
Peoagmition a2 a naval weapon, there hd 
Teen nt deat o hundred yours af 
experomentation with eulinersihles, 
Dushnell's Turtle futilely anacked Brisals 
warehipe during tie Hevolurion, The 
Confederute subinarine Hualey went dewn 
off Fort Sumter with her ane victim, the 
frigate Housatonic. Sinn Lake's wheeled 
Argeagut of 1897 explored the bottom 

of Cheenpenke Bay while the crew Aang, 
played cand, caught clams 

Frere “Dyan freer, hdeiery 

ef 0 ep dod 2400 ol ecrrtiome itp be pudklidhod perm bp 


Mucivacta¢ aaa anit dentiemwi hrm mo Cormnpngizerm, 
HG Part dremee, New Fork or A ¥- 


GENERAL DYNAMICS 


